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REMARKS 



The attachments are selected papers from the ancestral file history referred to in the 
Fifth Supplementary Response. Attachment 60 refers to Attachments 1-38 which are 
the same as Attachments 1-38 of the Fifth Supplementary Response. 
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Application Number: 08/303,561 
Filing Date: September 09, 1994 
Applicants: Johannes G. Bednorz et al 



Daniel P. Morris 
For Appellant 

SECOND SUPPLEMENTAL APPELLANT'S REPLY 
TO THE EXAMINER'S ANSWER 

Appellant's SUBSTITUTE SUPPLEMENTAL APPELLANT'S REPLY TO THE 

EXAMINER'S ANSWER TEXT ONLY, submitted on August 24, 2000, refers to 

Attachment C that contains a Table 1 of high Tc materials from the "CRC Handbook of 

Chemistry and Physics" 2000-2001 Edition. Table 1 lists 7 references as the source of 

the information on the 42 high Tc materials in Table 1 . Those references are listed 

below. Attachments E to K of the Appellant's SUBSTITUTE SUPPLEMENTAL 

APPELLANT'S REPLY TO THE EXAMINER'S ANSWER TEXT ONLY, submitted on 

August 24, 2000, contain the title page and table of contents of the books 

corresponding to references 1-5 respectively. References 6 and 7 are articles, copies 

of which were in Attachments J and K, respectively, of Appellant's SUBSTITUTE 
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Paper No. 9$ 

RECEIVED 

MAR 11 200* 



Examiner M. Kopec 
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SUPPLEMENTAL APPELLANT'S REPLY TO THE EXAMINER'S ANSWER TEXT 
ONLY, submitted on August 24, 2000. Enclosed are the books corresponding to 
Attachments E (Vols. I and II), F, H and I. The books corresponding to Attachment E 
(Vol. Ill) and Attachment G will not be available until late November 2000. They will be 
submitted to the USPTO when they are received by appellants. 



1 . Attachment E 

Ginsburg, D.M., Ed., Physical Properties of High-Temperature Superconductors, Vols. 
I— III. World Scientific, Singapore, 1989-1992. 



2. Attachment F 

Rao, CNR., Ed., Chemistry of High-Temperature Superconductors, World Scientific, 
Singapore, 1991. 



3. Attachment G 

Shackelford, J.F., The CRC Materials Science and Engineering Handbook, CRC Press, 
Boca Raton, 1992, 98-99 and 122-123. 



4. Attachment H 

Kaldis, E., Ed., Materials and Crystallographic Aspects of HTc-Superconductivity, 
Kluwer Academic Publ., Dordrecht, The Netherlands, 1992. 



5. Attachment I 

Malik, S.K. and Shah, S.S., Ed., Physical and Material Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 



6. Attachment J 

Chmaissem, O. et al., Physica C230, 231-238, 1994 



7. Attachment K 

Antipov E. V. et al., Physica C215, 1-10, 1993, 231-238, 1994 
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The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 



Appellants request the Board to reverse the examiners rejections of claims 
under 35 USC 112, first paragraph. 



Please charge any fee necessary to enter this paper to deposit account 
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BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Paper No. ____ 

Application Number: 08/303,561 
Filing Date: September 09, 1994 

Applicants: Johannes G. Bednorz et al. Examiner M. Kopec 

Daniel P. Morris 
For Appellant 

FOURTH SUPPLEMENTAL APPELLANTS' REPLY 
TO THE EXAMINER'S ANSWER 

ARGUMENT 

As indicated in Appellant's Request For Postponement of Oral Hearing Scheduled For 
November 6, 2002, dated November 21, 2002, which was granted by the Order 
Granting Request To Reset Hearing Date, dated November 6, 2002, attached herewith 
is a sequential concordance of copies of documentary evidence referred to in 
Appellants' Brief and Replies which were submitted as attachments and appendixes to 
papers and affidavits submitted during prosecution. These copies of the concordance 
is to this Fourth Supplemental Appellants' Reply To The Examiner's Answer. The first 
pages of the Concordance is marked Concordance and Contains a Table of Contents 
which lists the documents in the order of first appearance in the Brief and Replies. All 
page are identified where the document occurs in the Brief and Reply Briefs. 
Documents in Appendix of The Brief and Reply Briefs are not included in the 
Concordance. 
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ADDITIONAL REMARKS CITING PORTIONS OF THE FILE HISTORY 



Claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 135, 139-142, 145, 149-151, 158, 
159, 164-166, 169-170 and 174-177 of the present application have been rejected as 
not enabled under 35 U.S.C. 1 12, first paragraph. Appellants disagree for the reasons 
previously noted. Appellants in addition point out.the following. 

The present application is a Continuation of 08/060,470 filed on 05/1 1/93, which is a 
Continuation of 07/875,003 filed on 04/24/92, which is a Divisional of 07/053,307 filed 
on 05/22/87 all now abandoned. 

In the 07/053,307 ancestral application composition of matter claims where presented 
for examination. A copy of the Final Rejection referred to below in this application is in 
Attachment A of this paper. 

In the 07/053,307 ancestral application composition of matter, claims 1 through 11 
inclusive, 27 through 35 inclusive, 40 through 54 inclusive, 60 through 63 inclusive, and 
65 through 68 were finally rejected under 35 U.S.C. 102(b) or in the alternative under 
35 U.S.C. 103 as unpatentable over each of a publication by Shaplygin et al. in the 
Russian Journal of Inorganic chemistry , volume 24, pages 820-824 (1979) ("the 
Shaplygin et al. publication"); a publication by Nguyen et al. in the Journal of Solid State 
Chemistry , volume 39, pages 120-127 (1981) ("the Nguyen et al. publication"); a 
publication by Michel et al. in the Materials Research Bulletin , volume 20, pages 
667-671 (1985) ("the 1985 Michel et al. publication"); and a publication by Michel and * 
Raveau in the Revue de Chimie Minerale , volume 21, pages 407-425 (1984) ("the 1984 
Michel and Raveau publication"). See the final rejection dated 4-25-1991 in the 
07/053,307 ancestral application. 

In the 07/053,307 ancestral application, claims 1, 2, 5 through 11 inclusive, 40 through 
44 inclusive, 46, 48, 51 through 54 inclusive, 60, 62, and 66 were finally rejected under 
35 U.S.C. 102(b) or in the alternative under 35 U.S.C. 103 as unpatentable over a 
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publication by Perron-Simon et al. in C. R. Acad. Sc. Paris , volume 283, pages 33 
through 35 (12 July 1976) ("the Perron-Simon et al. publication"); a publication by 
Mossner and Kemmler-Scak in the Journal of the Less-Common Metals , volume 105, 
pages 165 through 168 (1985) ("the Mossner and Kemmler-Sack publication"), a 
publication by Chincholkar and Vyawahare in Thermal Analysis 6th, volume 2, pages 
251 through 256 (1980) ("the Chincholkar and Vyawahare publication"); a publication by 
Ahmad and Sanyal in Spectroscopy Letters , volume 9, pages 39 through 55 (1976) 
("the Ahmad and Sanyal publication"); a publication by Blasse and Corsmit in the 
Journal of Solid State Chemistry , volume 6, pages 513 through 518 (1973) ("the Blasse 
and Corsmit publication"); United States Patent No. 3,472,779 to Kurihara et aL ("the 
Kurihara et al. 779 patent"); a publication by Anderton and Sale in Powder Metallurgy 
No. 1, pages 14 through 21 (1979) ("the Anderton and Sale publication"). (See the final 
rejection dated 4-25-1991). 

In the 07/053,307 ancestral application the Examiner asserted that the cited references 
appeared to disclose materials, which inherently provided superconductive properties 
and assertedly therefore, rendered the claims unpatentable. Appellants rebutted the 
Examiner's reasons for rejection based on limitations in the claims directed to 
Appellants' new discovery of the superconductive properties of these materials. 

The claims of the present application are directed to methods of flowing a 
superconducting current in a superconductive composition of matter having a transition 
temperature greater than 26°K. This is Applicants' discovery for which they received the 
1987 Nobel Prize in Physics. The Examiner in the 07/053,307 ancestral application * 
stated by the 35 U.S.C, 102 and 103 rejections therein that persons of skill in the art 
knew how to make the compositions of matter based on the references cited therein. In 
that same final rejection the Examiner states at page 4 thereof "these materials appear 
to be identical to those presently claimed except that the superconductive properties 
are not disclosed." Applicants discovered the superconductive properties and in the 
present application are claiming methods using this property. Thus, by the Examiner's 
reasoning all of the present claims are fully enabled because the Examiner has stated 
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that the compositions of matter recited in the claims can be made with the knowledge of 
a person of skill in the art prior to Applicant's filing date. Thus the Examiner, in the 
07/053,307 ancestral application, agrees with the Appellants' Arguments and the 
Affidavits of Shaw, Duncombe, Tsuei, Dinger and Mitzi submitted by Appellant in 
support of their position that all their claims are enabled. In view.; thereof , Applicants 
request the Board to reverse the rejection of the claims under 35 U.S.C. 112, first 
paragraph as not enabled. 

Section 104(b)(3) of 37 CFR states "[i]n rejecting claims the examiner may rely 
upon admissions by the applicant ... as to any matter affecting patentability". Thus, if 
Appellant in rebutting the 35 USC 112 rejections made statements adverse to their 
interests in regards to rebutting the rejections under 35 USC 102 and 103, the 
Examiner could use these statements to assert that Appellants admitted that their 
invention was anticipated or obvious. Likewise, if Appellant in rebutting the 35 USC 102 
and 103 rejections made statements adverse to their interest in regards to rebutting the 
rejections under 35 USC 112, the Examiner could use these statements to assert that 
Appellants admitted that their claims were not enabled or were indefinite. Section 
104(b)(3) does not explicitly apply to the Examiner. Not to apply the rational of 37 CFR 
104(b)(3) to the Examiner to find that the necessary consequences of the Examiners 35 
USC 102 and 103 rejections of the composition of matter claims of the 07/053,307 are 
that all of the Appellants' claims are enabled would be manifestly unfair and inequitable. 

Claims 86, 87, 96-108, 112, 113, 117, 118, 122, 123, 127, 128 and 147 have been 
rejected as indefinite under 35 U.S.C. 112, second paragraph. 

These claims have been rejected under 35 USC 112, second paragraph, as indefinite 
for using language of the type "rare earth like" and "pervskite-like", etc. As previously 
stated the Examiner has arbitrarily rejected Appellants' claims without providing a 
reason for why Appellants' terms are indefinite while similar terms are not indefinite in 
the claims of many issued patents. Applicants note that article incorporated by 
reference at page 6 of the specification were published in September 1986 (which lead 
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to Appellants' Nobel Prize) and the present application was filed in May 1987 thereby 
clearly making this terminology part the high Tc superconductor art. As shown this is 
the vernacular of the field and well understood by persons of skill in the art. Appellants 
request the Board to reverse the rejections of claims 86, 87, 96-1 08, 112, 113, 117, 
118, 123, 127 and 147 under 35 U.S. C. 112, second paragraph. 

Applicants' invention is a pioneering invention. "The Supreme Court in Westinghouse 
v. Boyden Power Brake Co., 170 U.S. 537, 562 (1898), characterized a pioneering 
invention as "a distinct step in the progress of the art, distinguished from a mere 
improvement or perfection of what had gone before." Texas Instruments ICC 
6 USPQ 2d 1886 (CAFC 1988). Applicants received the 1987 Nobel Prize in Physics 
for there discovery of superconductivity at Tc greater that or equal to 26'K which is 
about 8'K higher than the highest Tc previously known. Even though others following 
Applicants' teaching identified compositions having Tc more than 100K greater than 
26'K only Applicants have received a Nobel Prize for this subject matter. This is 
because the others followed applicants' teaching to identify these other compositions- 
Appellants request the Board to reverse the examiners rejections of claims under 35 
USC 112, first paragraph and second paragraph. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 




Reg. No. 32,053 
(914) 945-3217 



IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 



Application Number: 08/303,561 



Docket YO987-074BY 



ATTACHMENT A 
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UN. ^TSTAi^ DEPARTMENT OF COMMERCE 
Patent and Trademark Offica 

Address : COMMISSIONER OF PATENTS AND TRADEMARKS * 
Washington. O.C. 20231 



SERIAL NUMBER ' RUNG DATE 

tl 7 / 0 1 • 3 . 3 0 7 0 t« / 2 2 / 'c- 7 



FIRST NAMED INVENTOR 



— , r 

j ATTORNEVPOCKET NO. 



J >r *YGy£:/-0 74 



J. CAVIL' EL LETT 

j KM lN'lt;Ll._Lt::"l UAL F*ROF>t:RTV LAW IOO 
P.O. £.0X 2 IS 

YO:-*:K I U'^N HL J £H 1 S , N V 1 0 '■ .So 



60 YD, J 



ART UNtT 



PAPER N'JMBEFi 



0 4 / 




£3 This application has been examined El Responsive to communication filed 



action is made final. 



A shortened statutory period for response to this action is set to expire _ 



1 



month(s). _ 



days from the date of this tetter. 



t\ WKJ(«J1TO*J DUUUIUIJ l-wi — — ' 

Failure to respond within the period for response will cause the application to become abandoned. 35 U.S C. 133 
Parti THE FOLLOWING ATTACHMENTS) ARE PART OF THIS ACTION: 



1. CH Notice of References Cited by Examiner. PTO-892. 

3. CD Notice of Art Cited by Applicant. PTO-1449- 

5. □ Information on How to Effect Drawing Changes, PTO-1474. 



2. CD Notice re Patent Drawing, PTO-948. 
4 LD Notice of Informal Patent Application, Form PTO-152 

6. □ : , 



Part II SUMMARY OF ACTION 

1. 0 Claims \ - 4 S 



_ are flooding in the application. 

Of the above, ciaims {I'VLKU^, ^ T ^V^ + L ^ ■■ - - ^ with^wn fro^conside ration. 



2. C3 Claims . 

Claims - — 



n^- have been c^efed. 



are 'aObwed. 



Claims 



_ are objected to. 



\«. CD Claims_ 



are subject to restriction or election requirement. 



7. □ This application has been. Wed with kiformal drawings under 37 C.F.R. 1 85 which are acceptabte tor examination purposes. 
= 8. t~l Formal drawings are required in response to this Office action. 



9. 0 The corrected or substitute drawings have been received on . 



Under 37 C.F.R- 1-84 these drawings 



are O acceptabte; □ not acceptable <see explanation or Notice re Patent Drawing, PTO-948). 

■ - . has (have) been O approved by the 



10. Q The proposed additional or substitute sheets) of drawings, filed on 
v ' examiner; D disapproved by the examiner (see explanation). 



11. D The proposed drawing correct) on, filed _ 



, has boon □ approved; □ disapproved {see explanation). 



12. □ Acknowlodoomont is made of the claim tor priority under U.S C 1 19. The certified copy has □ been received □ not been received 

□ been filed in parent application, serial no. ; filed on . , 

13. □ Since this application apppears to be in condition for allowance except for formal matters, prosecution as to the merits is closed in 

accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 ; 453 O.G. 213, 

14. CH Other 



# m 



1. Applicant's election with traverse of Group I in Paper No. 22 
is acknowledged. The traversal is on the ground (s) that the claims 
of Groups 1, IT and TIT are not distinct. This is not found 
persuasive because the Examiner maintains that the superconductive 
product, process of making and method of use are directed to 
patentally distinct inventions. Although there are broad "process" 
and "method" claims that appear to encompass a great deal of 
subject matter, the limitations in the dependent claims distinguish 
the claims of the Groups I, II and III. 

The requirement is still deemed proper and is therefore made 
FINAL. 

2. The objection to the specification and objection of claims 1- 
11, 27-35, 40-54, 60-63 and 65-68 under 35 USC 112, first 
paragraph, is maintained. 

3. The following is a quotation of the first paragraph of 35 
U.S.C. § 112: 

The specification shall contain a written description of the 
invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to enable 
any person skilled in the art to which it pertains, or wTth 
which it is most nearly connected, to make and use the same 
and shall set forth the best mode contemplated by the inventor 
of carrying out his invention. 

The specification is objected to under 35 U.S.C. § 312, first 
paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. 

4. The Applicants assert that "the scope of the claims as 
presently worded is reasonab] e and fully : meri ted" (page 17 of 
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response). The Examiner disagrees. The present claims are broad 
enough to include a substantia] number of inoperable compositions. 



5. The rejection of claims 1-11, 27-35, 40-54, 60-63 and 65-68 
under 35 USC 112, second paragraph is maintained. 

6. Claims 1-11, 27-35, 40-54, 60-63 and 65-68 are rejected 
under 35 U.S.C. § 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

7. The amended term "rare earth-like" is vague. With respect to 
the lack of stoichiometry , Applicants argue the superconductive 
properties can be measured as the composition is varied. This is 
unpersuasive because the present claims broad enough to require an 
undue amount of experimentation. 

8. The Examiner maintains that the term "doping" is vague. 
Neither the claim or the specification discuss the limits of the 
effective amounts of doping. 

9. The Applicants assert that a discussion of "electron-phonon 
interactions to produce superconductivity" is found in the 
specification. The Examiner maintains that the term is not 
adequately explained. The specification fails to teach how one 
determines how to enhance the "electron-phonon" interactions? 

10. The term "at least four elements" is indefinite considering 
the number of elements in the periodic table. 



# 
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, ■ i 11 97-15 40-54, 60-63 and 65-68 

11. The rejection of claims 1-11, 2/ 

under 35 USC 3 02/103 is maintained. 

12. Claims 1-11. 27-35, 40-54, 60-63 and 65-68 are rejected under 
35 U.S.C. § 102(b) as anticipated by or, in the alternative, under 
35 U.S.C. § 103 as obvious over each of Shaplygin et.al., Nguyen 
et.al.. Michel et.al. (Mat i _Res i ^ulU ™* Revue^Chomie) . 

13. The Applicants argue that "no prima facie case has been made 
that the composition anticipates or renders obvious the subject 
matter" (page 28 of response) . The Examiner maintains that these 
materials appear to be identical to those presently claimed except 
that the superconductive properties are not disclosed. Applicants 
have not provided any evidence that the compositions of the cited 
references are in any way excluded by the languange of the present 
claims, i.e. Applicants have failed to show that these materials 
ar e not superconductive. Applicant's composition claims do not 
appear to exclude these materials. 

14. Applicants further argue that under United States patent law 
tney are entitled to claim compositions which might happen to 
overlap a portion of the connection ranges broadly recited in the 
cited references. "The broad statement of a concentration range in 
the prior art does not necessarily preclude later invention within 

.. f~,„ Q oq rpsDonse) . The Examiner fails 
the concentration range" (page 29 or response; 

^ ^ , n.s„o««-'a inr-rpdiblv broad claims, some of 
to understand how Applicant s lncreaaniy 
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o "rionorl transition metal oxide" 
which require only the presence of a doped tran. 

(see claim 42), in anyway fall "vitnin" the scope of the 
compositions disclosed in the prior art.. The cited references 
disclose very specific compostions that not only fall within the 
scope of the claims, but appear to be identical to those 
compositions disclosed in the specification as bexng 
superconducting. The Examiner maintains that these materials are 
inherently superconductive and therefore render the claim 
unpatentable . 

15. With respect to Applicants arguments under 35 USC 10.1 
regarding the Ration of non-analogous art" an, the assertion the 
cited prior art is irrevelant to the present clai.. the Examiner 
maintains that for the present "composi tion" claims the references 
directed to »hat appear to he identical materials (both in 
composition and inherent properties, are clearly reievant. The 
cited individual disclosures appear to be sufficient to maintain 
the rejection, the Examiner is not relying on any secondary 
references to modify the teachings in the references. 

• , • „ i ? 5-11 40-44, 46. 48, 51-54. BO, 
15. The rejection of claims 1-2, 5 I I . iu i 

62 and 66 under .15 "SC 102/101 is maintained. 

17 . Claims 1-2. 5-11 , 40-44. 46, 48. 5,-54. 60, 62 and 66 are 

rejected under .15 U.S.C. 8 102(b) as anticipated by or, in the 
alternative, under .15 U.S.C, « 103 •« obvious over each of Perron- 




Serial No. 07/53,307 -6- 
Art Unit 13 5 

Simon et.al., Mossner et.al., Chincholkar et.al., Amad et.al., 
Blasse et.al. , Kurihara et.al. and Anderton et .al. 

18. This rejection is maintained for the reasons set forth in the 
previous paragraphs. The Examiner maintains that the cited 
references appear to disclose materials which inherently provide 
superconductive properties and therefore render the present claims 
unpatentable . 

19. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 C.F.R. § 1.136(a). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL. ACTION 
IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS ACTION. IN THE 
EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS OF THE MAILING 
DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION IS NOT MAILED 
UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED STATUTORY PERIOD, 
THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE ON THE DATE THE 
ADVISORY ACTTON IS MAILED, AND ANY EXTENSION FEE PURSUANT TO 37 
C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE MAILING DATE OF THE 
ADVISORY ACTTON . IN NO EVENT WTI.L THE STATUTORY PERIOD FOR 
RESPONSE EXPIRE LATER THAN SIX MONTHS FROM THE DATE OF THIS FINAL 
ACTION. 

Z 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to John Boyd 
whose telephone number is (703) 308-3314. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist whose 
telephone number is (703) 308-0661. 



Serial No. 07/53,307 
Art Unit 115 



-7- 



April 24, 1991 



PAUL LfEBERMAN 
SUPERVISORY PRIMARY EXAMINER 
ART UNIT 115 



CONCORDANCE 
TABLE OF CONTENTS 



European Patent Application 0 275 343 A1 . 
Pages 7, 11, 12, 13, 14, 16 and 18. 

Applicants' paper submitted April 11, 1996. 
Pages 7 and 26. 

Z. Phys. B. - Condensed Matter 64, pages 189-193, (1986). 

Pages 10, 11, 16, 17, 23, 24, 30, 31, 33, 36, 37, 49, 50, 74, 75, 94 and 109. 

Reply Page 64. 

Applicants' Response filed March 6, 1 997 (Paper #59). 
Page 17. ^ 

Attachment C of Applicants' Response dated September 25, 1995. (Book by 
M. von Laue). 
Page 20. 
Reply Page 21. 

Asahi Shinbaum Article. 

Pages 21, 22, 25, 26, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 41, 47, 48, 49, 50, 
51, 52, 74, 91 and 114. 

Attachment K of Applicants' Response dated December 27, 1998. 
Pages 23 and 24. 

Applicants' Response dated December 18, 1998- 
Page 24. 

Applicants' Argument filed January 3, 1996 (Paper #50). 
Page 26. 

Affidavit of Chang C. Tsuei dated January 2, 1996 and filed January 3, 1996 
(Paper #52). 
Page 26. 

Declaration of co-inventors, J. G. Bednorz and K. A. Mueller dated 
March 21, 1988, mailed to USPTO on June 22, 1988. 
Page 41. 

Declaration of Alexis P. Malozemoff signed March 30, 1988. 
Page 41. 

Declaration of Cheng-Chung John Chi dated March 29, 1988 and 
signed March 30, 1988. 
Page 42. 



Page 1 of 4 



CONCORDANCE 
TABLE OF CONTENTS 



13 Declaration of Sung IL Park dated March 29, 1988 and signed March 30, 1988. 
Page 42. 

14 Declaration of Chang C. Tsuei dated March 29, 1988 and signed 
March 30, 1988. 

Page 43. 

15 Declaration of Dr. Richard L. Green dated March 29, 1988 and signed 
March 30, 1988. 

Pages 43 and 44. 

15A Article of B. Raveau, Mat. Res. Bull., Vol. 20, pages 667-671, 1985. 
Page 58. 

15B Article of C. Michel et al., Revue De Chimie Minerale, Vol. 21, No. 4, 
pages 407-425, (1984). 
Page 58. 

16 Affidavit of David B. Mitzi dated and signed on December 15, 1998. 
Pages 60, 61, 64, 66, 68, 71, 74, 93, 94, 96, 98 and 100. 

Reply Pages 25, 38, 51 and 58. 

17 Affidavit of Timothy Dinger dated December 15, 1998 and signed 
December 16, 1998. 

Pages 60, 61 , 64, 66, 68, 71 , 74, 93, 94, 96, 98 and 1 00 
Reply Pages 25, 38, 51, 58 and 59. 

18 Affidavit of Chang C. Tsuei dated December 15, 1998 and signed 
December 16, 1998. 

Pages 60, 61, 64, 66, 68, 71, 74, 84, 93, 94, 96, 98 and 100. 
Reply Pages 25, 38, 51, 58 and 59. 

19 Affidavit of Thomas M. Shaw dated December 15, 1998 and signed 
December 14, 1998. 

Pages 60, 61, 64, 66, 68, 71, 74, 84, 85, 93, 94, 95, 96, 98 and 100. 
Reply Pages 25, 38, 51 , 58 and 59. 

20 Affidavit of Peter R. Duncombe dated and signed on December 18, 1998. 
Pages 60, 61, 64, 66, 68, 71, 74, 84, 85, 89, 93, 94, 95, 96, 98 and 100. 
Reply Pages 25, 38, 51, 58, 59 and 66. 

21 Book of Charles P. Poole, Jr. 

Pages 60, 61, 64, 66, 71, 74, 95, 96, 98, 99, 100 and 107. 

Reply Pages 3, 21, 25, 38, 39, 46, 51, 54, 55, 56, 57, 58, 59, 65 and 66. 



Page 2 of 4 



CONCORDANCE 
TABLE OF CONTENTS 



22 Affidavit of James W. Leonard Under 37 CRF 1 . 1 32 submitted December 1 5, 
1998. 

Page 75. 
Reply Page 61. 

23 Attachment A of Applicants' Response dated May 14, 1998. 
Pages 96 and 97. 

24 Attachment H of Applicants' Response dated November 28, 1997. 
Pages 96 and 97. 

25 Attachment A of Applicants' Response dated November 28, 1 997. 
Page 105. 

26 Attachment B of Applicants' Response dated November 28, 1 997. 
Page 105. 

27 Attachment C of Applicants' Response dated November 28, 1 997. 
Page 106. 

28 Attachment D of Applicants' Response dated November 28, 1 997. 
Page 106. 

29 Attachment E of Applicants' Response dated November 28, 1997. 
Page 106. 

30 Attachment F of Applicants' Response dated November 28, 1997. 
Page 106. 

31 Attachment I of Applicants' Response dated November 28, 1997. 
Page 107. 

32 Attachment A of Applicants' Response dated December 27, 1 997. 
Page 107. 

33 Attachments B through J of Applicants' Response dated December 27, 1997. 
Pages 107 and 108. 

34 Attachment M of Applicants' Response dated November 28, 1997. 
Page 109. 

35 Attachment A of Applicants' Response dated December 22, 1 998. 
Page 1 1 0. 



Page 3 of 4 




CONCORDANCE 
TABLE OF CONTENTS 



36 Attachment B of Applicants' Response dated December 22, 1 998. 
Page 110. 

37 Attachment C of Applicants' Response dated December 22, 1 998. 
Page 110. 

38 Attachment D of Applicants' Response dated December 22, 1 998. 
Page 110. 



Page 4 of 4 



Filing Third Supplemental Appellant's Reply To The 
Examiner's Answer (3 Copies), reference book entitled 
"CRC Materials Science And Engineering Handbook" 
3rd Edition, by Shackelford et al., and reference 
entitled "Physical Properties Of High Temperature 
Superconductors III" by Donald M. Ginsberg. 

Re application of: Johannes G. Bednorz et al. 

For: NEW SUPERCONDUCTIVE COMPOUNDS 
HAVING HIGH TRANSITION TEMPERATURE, AND 
METHODS FOR THEIR USE AND PREPARATION 

Serial No.: 08/303.561 

Docket No.: YO987-074BY Attorney: PPM 
All fees are charged to our Account No. 09-0468 



entitled Physical Properties Of High Temoeratum 
Superconductors III" by Donald M. GinsSg 

Re application of: JohannesG^B^ 

' — Z7~. 

Serial No.. 08/303,561 

Docket No.: YQJ^P74BY Attorney: DPM h- 
All fees are charged to our Account No. 09-0468^ 



J 0 

a 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Paper No. 94 

Application Number: 08/303,561 
Filing Date: September 09, 1994 

Applicants: Johannes G. Bednorz et al. Examiner M. Kopec 



Daniel P. Morris 
For Appellant 

THIRD SUPPLEMENTAL APPELLANT'S REPLY 
TO THE EXAMINER'S ANSWER 

Appellant's SUBSTITUTE SUPPLEMENTAL APPELLANT'S REPLY TO THE 
EXAMINER'S ANSWER TEXT ONLY, submitted on August 24, 2000, refers to 
Attachment C that contains a Table 1 of high Tc materials from the "CRC Handbook of 
Chemistry and Physics" 2000-2001 Edition. Table 1 lists 7 references as the source of 
the information on the 42 high Tc materials in Table 1. Those references are listed 
below. The books corresponding to Attachments E (Vols. I and II), F, H and I were 
submitted with Appellants' SECOND SUPPLEMENTAL REPLY TO EXAMINER'S 
ANSWER submitted on October 6, 2000, received by Technology Center 1700 on 
October 10, 2000. The books corresponding to Attachment E (Vol. Ill) and Attachment 
G are submitted herewith. A photocopy of Attachment E (Vol. Ill) is submitted herewith 
since although Appellants' have ordered this book from the publisher some time ago, it 
is not clear that the publisher intends on reprinting this book, which if received will be 
submitted to the USPTO. 
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1 . Attachment E 

Ginsberg, D.M., Ed., Physical Properties of High-Temperature Superconductors, Vols. 
I— III, World Scientific, Singapore, 1989-1992. 

2. Attachment F 

Rao, C.N.R., Ed., Chemistry of High-Temperature Superconductors, World Scientific, 
Singapore, 1991. 

3. Attachment G 

Shackelford, J. F. and Alexander, W., CRC Materials Science and Engineering 
Handbook, CRC Press, Boca Raton, 1992, 98-99 and 122-123. 

4. Attachment H 

Kaldis, E., Ed., Materials and Crystallographic Aspects of HTc-Superconductivity, 
Kluwer Academic Publ., Dordrecht, The Netherlands, 1992. 

5. Attachment I 

Malik, S.K. and Shah, S.S., Ed., Physical and Material Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 

6. Attachment J 

Chmaissem, O. etal., Physica C230, 231-238, 1994 



7. Attachment K 

Antipov E. V. et al., Physica C215, 1-10, 1993, 231-238, 1994 

The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 



SUMMARY OF THE QUESTIONS RAISED BY THIS APPEAL 



A number of Appellants' claims have been rejected under 35 USC 112, first 
paragraph, as not enabled by Appellants' specification. The Examiner has given these 
reasons in support of this rejection: 1) the Examiner's unsupported statements that the 
art of high T c superconductivity is unpredictable; 2) the Examiner's unsupported 
statement that the theory of high T c superconductivity is not well understood; and 3) the 
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Examiner points to examples cited in Appellants 1 specification which do not show 
superconductivity greater than 26°K. The Examiner has provided no support for 
reasons 1 and 2 in response to Appellant's request that the Examiner provide evidence 
in support thereof or an Examiner's Affidavit in support thereof as required by 37 CFR 
104(d)(2). The Examiner provided neither. Thus, reasons 1 and 2 are the Examiner's 
unsupported opinion and therefore reasons 1 and 2 should be disregarded by the 
Board. Appellant's examples that do not have a T C >26°K (Reason 3) do not support the 
Examiner's lack of enablement rejection in view of the decisions cited by Appellants, in 
particular, In re Angstadt, Amgen v. Chugai Pharmaceutical Co. and In re Wands. 
Appellants have provided extensive evidence in support of their view that there claims 
are enabled: 1) the five affidavits of Tzui, Dinger, Duncombe, Shaw and Mitzi, 2) the 
books and articles cited in these affidavits, 3) the book of Poole that states that the 
reason so much work was done in such a short period of time after Appellants' first 
discovery was that the high T c materials were easy to make using well known 
fabrication techniques, 4) the article of Rao et al. entitled "Synthesis of Cuprate 
Superconductors" which cite numerous species of high T c materials which can be made 
according to Appellants' teaching and 5) the CRC Handbook of Chemistry and Physics 
which cites numerous species of high T c materials which can be made according to 
Appellants' teaching. Many of the species in 4 and 5 are not specifically recited in 
Appellants' specification, but they come within the genus of Appellants' claims that have 
been rejected as not enabled. Moreover, there is no evidence of record that a person 
of skill in the art cannot, without undue experimentation, make these species following 
Appellants' teaching. The Examiner has not denied that Appellants extensive proof 
shows that a person of skill in the art can fabricate these species following Appellants' 
teaching. Under In re Angstadt and In re Wards it is Examiner's burden to establish 
that undue experimentation is needed to practice Appellants' claimed invention. The 
Examiner has made no attempt to satisfy this burden. 

As stated all of Appellants' claims except for one was rejected in the final 
rejection as anticipated or obvious over the Asahi Shinbum article under 35 USC 102 
and 103. In the Examiner's Answer, these rejections were found moot in view of the 
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new Examiner agreeing that Appellants effectively swore behind the date of this article 
as alleged by Appellants earlier in the prosecution of this application. The Examiner 
has not withdrawn the 35 USC 102 and 103 rejections. Thus as alleged by Appellants 
from very early in the prosecution of this application, by these rejections, the Examiner 
has necessarily and unambiguously found all of Appellants' claims enabled. As stated, 
the Asahi Shinbum article derives its enablement from Appellants' publication which 
was published less than a year before Appellants' filing date and which is incorporated 
by reference in Appellants' specification. For a reference to anticipate a claimed 
invention the reference must enable from the teaching therein a person of skill in the art 
to practice the alleged anticipated claims and for a single reference to render obvious a 
claimed invention the single reference must enable a person of skill in the art to practice 
the alleged obvious claims from the teaching of that reference in combination with what 
is know to a person of skill in the art. Thus, all of Appellants' claims that were rejected 
under 35 USC 102 and 103 over the Asahi Shinbum article must be fully enabled by the 
Examiner's own rational. 

Section 104(b)(3) of 37 CFR states "[i]n rejecting claims the examiner may rely 
upon admissions by the applicant ... as to any matter affecting patentability". Thus, if 
Appellant in rebutting the 35 USC 112 rejections made statements adverse to their 
interests in regards to rebutting the rejections under 35 USC 102 and 103, the 
Examiner could use these statements to assert that Appellants admitted that their 
invention was anticipated or obvious. Likewise, if Appellant in rebutting the 35 USC 102 
and 103 rejections made statements adverse to their interest in regards to rebutting the 
rejections under 35 USC 112, the Examiner could use these statements to assert that 
Appellants admitted that their claims were not enabled or were indefinite. Section 
104(b)(3) does not explicitly apply to the Examiner. Not to apply the rational of 37 CFR 
104(b)(3) to the Examiner to find that the necessary consequences of the Examiners 35 
USC 102 and 103 rejections are that all of the Appellants' claims are enabled would be 
manifestly unfair and inequitable. 
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Appellants' claims have been rejected under 35 USC 112, second paragraph, as 
indefinite for using language of the type "rare earth like" and "pervskite-like", etc. As 
shown by Appellants, the claims of many issued US Patents use such terms. The 
Examiner has arbitrarily rejected Appellants' claims without providing a reason for why 
Appellants' terms are indefinite while similar terms are not indefinite in the claims of 
these many issued patents. 

Appellants request the Board to reverse the examiners rejections of claims under 
35 USC 1 12, first paragraph and second paragraph. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 




(914) 945-3217 



IBM CORPORATION 



Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 



Application Number: 08/303,561 



5 



Docket YO987-074BY 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Paper No. 93 



Application Number: 08/303,561 
Filing Date: September 09, 1994 

Applicants: Johannes G. Bednorz et al. Examiner M. Kopec 



Daniel P. Morris 
Fnr Appellant 

SUBSTITUTE SUPPLEMENTAL 
APPELLANT'S REPLY TO THE EXAMINER'S ANSWER 

TEXT ONLY 



In the appellants' reply reference was made to the article "Synthesis of Cuprate 
Superconductors" by Rao et al., IOP Publishing Ltd. 1 993. A copy of this article is in 
Attachment C to the reply brief. This article lists in Table 1 the properties of 29 
cuperate superconductors made according to appellants teaching. Twelve (#'s 1 , 8-1 3, 
16, 17, 20, 21 , 27 and 28) of those listed do not come within the scope of the claims 
allowed by the examiner. On.y three of the 29 have a Tc < 26°K. Those twelve do not 
contain one or more of a rare earth, a group MB element or an alkaline earth element. 
„ is thus dear that broader Cairns than allowed in the answer should be allowed since it 
is clear that the allowed claims can be avoided following appellants' teaching without 
undue experimentation. 
Application Number: 08/303,561 
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The article of Rao et al. in the first sentence of the introduction citing appellants- 
article - which is incorporated by reference in their application - acknowledges that 
appellants' initiated the field of high Tc superconductivity. Appellants further note that 
the Rao article acknowledges that "a large variety of oxides" are prepared by the 
general principles of ceramic science and that appellants discovered that metal oxides 
are high Tc superconductors. 

Citing reference 5 therein - the book "New Directions in Solid State Chemistry", 
Rao et al. 1989 (Cambridge; Cambridge University Press) for which there is a 1986 
edition which predates appellants filing date Rao (See Attachment B) - Rao et al. 
states: 

Several methods of synthesis have been employed for preparing 
cuprates, with the objective of obtaining pure monophasic products with 
good superconducting characteristics [3, 4]. The most common method 
of synthesis of cuprate superconductors is the traditional ceramic method 
which has been employed for the preparation of a large variety of oxide 
materials [5]. Although the ceramic method has yielded many of the 
cuprates with satisfactory characteristics, different synthetic strategies 
. have become necessary in order to control factors such as the cation 
composition, oxygen stoichiometry, cation oxidation states and carrier 
concentration. Specifically noteworthy amongst these methods are 
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chemical or solution routes which permit better mixing of the constituent 
cations in order to reduce the diffusion distance in the solid state [5, 6]. 
Such methods include coprecipitation, use of precursors, the sol-gel 
method and the use of alkali fluxes. The combustion method or 
self-propagating high-temperature synthesis (SHS) has also been 
employed. 

Reference 5 is another example of a reference to the general principles of 
ceramic science incorporated into appellants' teaching. The Rao et al. article states 
that the 29 materials reported on in the article and listed in Table 1 are fabricated using 
the general principles of ceramic science. Moreover, the Rao article states that these 
materials are fabricated by what the Rao article calls the "ceramic method" which is the 
preferred embodiment in appellants' specification, yet 12 of the 29 materials in Table 1 
do not come within the scope of the claims allowed by the examiner in the answer. 
Thus known examples fabricated according to appellants' teaching will not be literally 
infringed by the Rao, Duncombe and Poole examples. 

in Attachment A there are copies of the table of contents and Chapter 3 the 1989 
edition of reference 5. Chapter 3 is entitled "Preparative Strategies". In Attachment B 
there are copies of the table of contents and Chapter 3 of the 1986 edition of reference 
5. Chapeter 3 in each edition is substantially the same. Since the publication date of 
the 1986 edition is before appellants filing date, all 29 of the high Tc materials in Table 
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V o. the Rao article a,e made according to the general principals of ceramic science as 
taught by appellants. 

Attachment C is a Table of high Tc materials from the "CRC Handbook of 
Chemistry and Physics" 2000-2001 Edition. Attachment D is a copy of this table with 
hand written numbers to the left of the materials. There are a total of 42 materials 
listed in Table 1 (those marked with an asterisk in the table in Attachment 0*1.7-13. 
1 6-1 8, 20, 21 , 27, 28, 30, 31 and 41 -44) of which 21 do not contain one or more of a 
rare earth, a group III element or an alkaline earth element. Yet all 42 are made 
according to the general principals or ceramic science taught by appellants. Two of the 
42 materials have a Tc of 25K. Thus a person of skill in the art following appellants' 
teaching can fabricate materials which do not infringe the claims allowed by the 
examiner but do not infringe claims not allowed by the examiner. 

Table 1 in attachment C list 7 references as the source of the information on the 
42 high Tc materials. Those references are listed below. For references 1 -5 
Attachments E to K, respectively, contain the title page and table of contents of the 
corresponding book. References 6 and 7 are articles, copies of which are in 
Attachments J and K respectively. 

Ginsbu" e Ed. E physical Properties of High-Tem P era,ure Superconductors, Vols. 
Mil, World Scientific, Singapore, 1989-1992. 

Rao, cTr* Ed"chemis«ry o, High-Temperature Superconductors, World Scientific, 
Singapore, 1991. 
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ShackeS h ^F" t 'me CRC Materials Science and Engineering Handbook, CRC Press, 
Boca Raton,' 1992, 98-99 and 122-123. 



Kaldis E tta Ed m Materials and Crystallographic Aspects of HTc-Superconductivity, 
Kluwer Academic Publ., Dordrecht, The Netherlands, 1 992. 

Malik S K^nTshlh, S.S., Ed., Physical and Material Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 

6 Attachment J 

Chmaissem, O. et al., Physica C230, 231-238, 1994 

7 Attachment K 

Antipov E. V. etal., Physica C215, 1-10, 1993, 231-238, 1994 

The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 



Appellants request the Board to reverse the examiners rejections of claims under 
35 USC 112, first paragraph. 



Please charge any fee necessary to enter this paper to deposit account 09-i 
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For Appellant 

SECOND SUPPLEMENTAL APPELLANT'S REPLY 
TO THE EXAMINER'S ANSWER 

Appellant's SUBSTITUTE SUPPLEMENTAL APPELLANT'S REPLY TO THE 
EXAMINER'S ANSWER TEXT ONLY, submitted on August 24, 2000, refers to 
Attachment C that contains a Table 1 of high Tc materials from the "CRC Handbook of 
Chemistry and Physics" 2000-2001 Edition. Table 1 lists 7 references as the source of 
the information on the 42 high Tc materials in Table 1. Those references are listed 

z 

below. Attachments E to K of the Appellant's SUBSTITUTE SUPPLEMENTAL 
APPELLANT'S REPLY TO THE EXAMINER'S ANSWER TEXT ONLY, submitted on 
August 24, 2000, contain the title page and table of contents of the books 
corresponding to references 1-5 respectively. References 6 and 7 are articles, copies 
of which were in Attachments J and K, respectively, of Appellant's SUBSTITUTE 
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SUPPLEMENTAL APPELLANT'S REPLY TO THE EXAMINER'S ANSWER TEXT 
ONLY, submitted on August 24, 2000. Enclosed are the books corresponding to 
Attachments E (Vols. I and II), F, H and I. The books corresponding to Attachment E 
(Vol. Ill) and Attachment G will not be available until late November 2000. They will be 
submitted to the USPTO when they are received by appellants. 



1. Attachment E 

Ginsburg, D.M., Ed., Physical Properties of High-Temperature Superconductors, Vols. 
I-III, World Scientific, Singapore, 1989-1992. 

2. Attachment F 

Rao, C.N.R., Ed., Chemistry of High-Temperature Superconductors, World Scientific, 
Singapore, 1991. 

3. Attachment G 

Shackelford, J.F., The CRC Materials Science and Engineering Handbook, CRC Press, 
Boca Raton, 1 992, 98-99 and 1 22-1 23. 



4. Attachment H 

Kaldis, E., Ed., Materials and Crystallographic Aspects of HTc-Superconductivity,. 
Kluwer Academic Publ., Dordrecht, The Netherlands, 1992. 



5. Attachment I 

Malik, S.K. and Shah, S.S., Ed., Physical and Material Properties of High Temperature 
Superconductors, Nova Science Publ., Commack, N.Y., 1994. 



6. Attachment J 

Chmaissem, O. et al., Physica C230, 231-238, 1994 



7. Attachment K 

Antipov E. V. et al., Physica C215, 1-10, 1993, 231-238, 1994 
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The is no evidence in these references that the 42 high Tc materials of 
Attachment C cannot be made following appellants' teaching. 



Appellants request the Board to reverse the examiners rejections of claims under 
35 USC 112, first paragraph. 



Please charge any fee necessary to enter this paper to deposit account 09-0468. 
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Paper No. 92 
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Applicants: Johannes G. Bednorz et al. Examiner M. Kopec 



Daniel P. Morris 
For Appellant 

SUPPLEMENTAL 
APPELLANT'S REPLY TO THE EXAMINER'S ANSWER 

In the appellants' reply reference was made to the article "Synthesis of Cuprate 
Superconductors" by Rao et al., IOP Publishing Ltd. 1993. A copy of this article is in 
Attachment C to the reply brief. This article lists in Table 1 the properties of 29 
cuperate superconductors made according to appellants teaching. Twelve (#'s 1,8-13, 
16, 17, 20, 21, 27 and 28) of those listed do not come within the scope of the claims 
allowed by the examiner. Only three of the 29 have a Tc < 26 °K. Those twelve do not 
contain one or more of a rare earth, a group IIIB element or an alkaline earth element. 
It is thus clear that broader claims than allowed in the answer should be allowed since it 
is clear that the allowed claims can be avoided following appellants teaching without 
undue experimentation. 
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The article of Rao et al. in the first sentence of the introduction citing appellants' article - 
which is incorporated by reference in their application - acknowledges that appellants 
initiated the field of high Tc superconductivity. Appellants further note that the Rao 
article acknowledges that "a large variety of oxides" are prepared by the general 
principles of ceramic science and that appellants discovered that metal oxides are high 
Tc superconductors. 

Citing reference 5 therein - the book "New Directions in Solid State Chemistry", 
Rao et al. 1989 (Cambridge; Cambridge University Press) for which there is a 1986 
edition which predates appellants filing date Rao (See Attachment B) - Rao et al. 
states: 

Several methods of synthesis have been employed for preparing 
cuprates, with the objective of obtaining pure monophasic products with 
good superconducting characteristics [3, 4]. The most common method 
of synthesis of cuprate superconductors is the traditional ceramic method 
which has been employed for the preparation of a large variety of oxide 
materials [5]. Although the ceramic method has yielded many of the 
cuprates with satisfactory characteristics, different synthetic strategies 
have become necessary in order to control factors such as the cation 
composition, oxygen stoichiometry, cation oxidation states and carrier 
concentration. Specifically noteworthy amongst these methods are 
chemical or solution routes which permit better mixing of the constituent 
cations in order to reduce the diffusion distance in the solid state [5, 6]. 
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Such methods include coprecipitation, use of precursors, the sol-gel 
method and the use of alkali fluxes. The combustion method or 
self-propagating high-temperature synthesis (SHS) has also been 
employed. 

Reference 5 is another example of a reference to the general principles of 
ceramic science incorporated into appellants teaching. The Rao et al. article states that 
the 29 materials reported on in the article and fabricated in Table 1 are fabricated using 
the general principles of ceramic science. Moreover, the Rao article states that these 
materials are fabricated by what the Rao article calls the "ceramic method" which is the 
preferred embodiment in appellants specification, yet 12 of the 29 materials in Table 1 
do not come within the scope of the claims allowed by the examiner in the answer. 
Thus known examples fabricated according to appellants' teaching will not be literally 
infringed by the Rao, Duncombe and Poole examples. 

Attachment A is the table of contents and Chapter 3 entitled "Preparative 
Strategies" of the 1 989 edition of the book "New Directions in Solid State Chemistry", 
Rao et al, 1 989 (Cambridge; Cambridge University Press). Attachment A is the table 
of contents and Chapter 3 entitled "Preparative Strategies" of the 1 986 edition. 
Chapeter 3 in each edition is substantially the same. Since the publication date of the 
1986 edition is before appellants filing date, all 29 of the high Tc material in table 1 of 
the Rao article are made according to the general principals of ceramic science as 
taught by appellants. 

r 
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Attachment C is a Table of high Tic materials from the "CRUCE Handbook of 
Chemistry and Physics" 2000-2001 Edition. Attachment D is a copy of this table with 
hand written numbers to the left of the materials. There are a total of 42 materials 
listed in Table 1 of which 21 (those marked with an asterisk in the table in Attachment D 
#s 1 , 7-1 3, 1 6-1 8, 20, 21 , 27, 28, 30, 31 and 41 -44) do not contain one or more of a 
rare earth, a group III element or an alkaline earth element. Yet all 42 are made 
according to the general principals or ceramic science taught by appellants. Two of the . 
42 materials have a Tic of 25 K . Thus a person of skill in the art following appellants' 
teaching can fabricate materials which avoid the claims allowed by the examiner but not 
the claims not allowed by the examiner. 

Table 1 in attachment C list 7 references as the source of the information on the 
42 high Tic materials. Those references are listed below. For references 1 -5 
Attachments ELI, respectively contain the title page and table of contents of the 
corresponding book. References 6 and 7 are article, copies of which are in 
Attachments J and K respectively. 

1. Attachment E ... 
Ginsburg, D.M., Ed., Physical Properties of High-Temperature Superconductors, Vols. 
Mil, World Scientific, Singapore, 1989-1992. 

2. Attachment F o • 4 
Rao, C.N.R., Ed., Chemistry of High-Temperature Superconductors, World Scientific, 

Singapore, 1991. 

3. Attachment G . _ Dr . D _ 
Shackelford, J.F., The CRC Materials Science and Engineering Handbook, CRG Press, 

Boca Raton,' 1 992, 98-99 and 1 22-1 23. 

4. Attachment H 
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Kaldis E., Ed., Materials and Crystallographic Aspects of HTc-Superconductivity, 
Kluwer Academic Publ., Dordrecht, The Netherlands, 1 992. 

5 Attachment I , , ,. . T 

Malik, S.K. and Shah, S.S., Ed., Physical and Material Properties of High Temperature 

Superconductors, Nova Science Publ., Commack, N.Y., 1994. 

6. Attachment J 

Chmaissem.O. et al., Physica C230, 231-238, 1994 

7. Attachment K 

Antipov E. V. et al., Physica C215, 1-10, 1993. 231-238, 1994 

The is no evidence in these references that the 42 high Tc materials of 

Attachment C cannot be made following appellants' teaching. 

Appellants request the Board to reverse the examiners rejections of claims under 

35 USC 112, first paragraph. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 

Res^3tfu1^^mi 




Daniel P. Morris 
Reg. No. 32,053 
(914) 945-3217 



IBM CORPORATION 
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ATTACHMENT A 



z 
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C. N. R. RAO, FRS 

J. GOPALAKRISHNAN 

Solid State and Structural Chemistry Unit, Indian Institute of Science, 
Bangalore, India 



New directions 

in solid state chemistry 

Structure, synthesis, properties, reactivity 
and materials design 




The right of the 
University of Cambridge 
to print and if 11 
alt manner of books 

was granted by 
Henry VM in 1534. 
The University has printed 
and published continuously 
since 1584. 



CAMBRIDGE UNIVERSITY PRESS 
Cambridge 

New York Port Chester 
Melbourne Sydney 
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HIGH TEMPERATURE SUPERCONDUCTORS 
C. N. R. Rao and A. K. Raychaudhuri 

The following tables give properties of a number of high temperature superconductors. Table 1 lists the crystal structure (space group andlarace 
J25!S fccriticalTrJitioW 

i„ (be normal state. The tables were prepared in November 1992 and updated in November 1994. 
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Table 1 

Structural Parameters and Approximate T e Values of High-Temperature Superconductors 



Material 

U 2 Cu0 4+5 
U J . J Sr Jf (Ba j) Cu0 4 

YBa 2 Cu 3 07 
YBa 2 Cu 4 0 8 

Y 2 Ba4CuA 5 

Bi 2 Sr 2 Cu0 6 

Bi 2 CaSr 2 Cu 2 0 8 

Bi 2 Ca 2 Sr 2 Cu 3 O 10 

Bi 2 Sr 2 (Ln,. jr Ce J( ) 2 Cu 2 0,o 

Tl 2 Ba 2 Cu0 6 

Tl 2 CaBa 2 Cu 2 0 8 

Tl 2 Ca 2 Ba 2 Cu 3 O, 0 

Tl(BaLa)Cu05 

Tl(SrLa)Cu05 

Cno. 5 Pb a5 )Sr 2 Cu0 5 

TlCaBa 2 Cu 2 0 7 

(Tl {)5 Pb 05 )CaSr 2 Cu 2 O 7 

™r 2 Y 0 ^Ca<,5Cu 2 O 7 

TlCa 2 Ba 2 Cu 3 0 8 

CnojPbo. 3 )Sr 2 Ca 2 Cu 3 0 9 

raa 2 (U,_/>J 2 Cu 2 0 9 

Pb 2 Sr 2 La 0i 5Ca a jCu 3 O 8 

Pb 2 (SrJU) 2 Cu 2 0 6 

(Pb,Cu)Sr 2 (La,Ca)Cu 2 0 7 

(Pb,Cu)(Sr3uXEu,Cc)Cu 2 O jr 

Nd 2 .,Cc jr Cu0 4 

Ca ljr Sr x Cu0 2 

Sr l . Jt Nd x Cu0 2 

Bao i6 Ko4Bi03 

Rb 2 CsC 6 o 

NdBa 2 Cu 3 0 7 



Structure 

Bmab; a = 5.355, b = 5.401, c = 13.15 A 
14/mmm; a = 3.779, c= 13.23 A 
I4/mmm; a = 3.825, c = 19.42 A 
Pmmm; a = 3.82 \,b = 3.885, c = 1 1 .676 A 
Arnmrn; a = 3.84, b = 3.87, c = 27.24 A 
Ammm; a = 3.851, b = 3.869, c= 50.29 A 
Amaa; a = 5.362, b = 5.374, c = 24.622 A 
A 2 aa; a = 5,409, b = 5.420, c = 30.93 A 
A 2 aa; a = 5.39, b = 5.40, c = 37 A 
P4/mmm; a = 3.888, c = 17.28 A 
A 2 aa; a = 5.468, b = 5.472, c = 23.238 A; 
14/mmm; a = 3.866, c = 23.239 A 
I4/mmm; a = 3.855, c = 29.318 A 
14/mmm; a = 3.85, c = 35.9 A 
P4/mmm; a - 3.83, c = 9.55 A 
P4/mmm; a = 3.7, c = 9 A 
P4/mmm; a = 3.738, c = 9.01 A 
P4/mmm; a = 3.856, c = 12.754 A 
P4/mmm; a = 3.80, c = 12.05 A 
P4/mmm; a - 3.80, c = 12.10 A 
P4/mmra; a = 3.853, c = 15.913 A 
P4/mmm; a = 3.81, c = 15.23 A 
14/mmm; a = 3.8, c = 29.5 A 
Cmmm; a = 5.435, b = 5.463, c = 15.817 A 
P22,2; a = 5.333, * = 5.421, c = 12.609 A 
P4/mmm; a = 3.820, c = 11 .826 A 
14/mmm; a = 3.837. c = 29.01 A 
14/mmm; a = 3.95, c = 12.07 A 
P4/mmm; a = 3.902, c = 3.35 A 
P4/mmm; a = 3.942, c = 3.393 A 
Pm3m; a = 4.287 A 

a = 14.493 A 
Pmmm; a = 3.878, b = 3.913, c = 1 1.753 



TJK (maximum value) 

39 
35 
60 
93 
80 
93 
10 
92 
110 
25 

92 

119 1 
128 
40 
40 
40 
103 
90 
90 
110 
120 
40 
70 
32 
50 
25 
30 
110 
40 
31 
31 
58 
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HIGH TEMPERATURE SUPERCONDUCTORS (continued) 

Table 1 

Structural Parameters and Approximate T c Values of High-Temperature Superconductors 

(continued) 



Material 

SmBaSiCu 3 0 7 

EuBaSrCu 3 0 7 

GdBaSrCu 3 0 7 

DyBaSrCu 3 0 7 

HoBaSrCu 3 0 7 

ErBaSrCu 3 0 7 (multiphase) 

TmBaSrCu 3 0 7 (multiphase) 

YBaSrCu 3 0 7 

HgBa 2 Cu0 4 

HgBa 2 CaCu 2 0 6 (annealed in 0 2 ) 

HgBa 2 Ca 2 Cu 3 O g 

HgBa 2 Ca 3 Cu 4 O 10 



Structure 

I4/mmm; a = 3.854. c = 11 .62 
I4/mmm; a = 3.845, c = II 59 
I4/mmm; a - 3.849. c = 1 1.53 
Pmmm; a = 3.802, b ~ 3.850. c = 11 .56 
Pmmm; a - 3.794, b = 3.849. c = 1 1 .55 
Pmmm; a = 3.787. b ~ 3.846, c = 1 1.54 
Pmmm; a = 3.784, b - 3.849, c= 11.55 
Pmmm; a = 3.803, b - 3.842, c = 1 1 .54 
I4/mmm; a = 3.878, c = 9.507 
I4/mmm; a - 3.862, c = 12.705 
Pmmm; a = 3.85, c= 15.85 
Pmmm; a = 3.854, c = 19.008 



TJK (maximum value) 

84 

88 

86 

90 

87 

82 

88 

84 

94 
127 
133 
126 



Table 2 
Superconducting Properties 

J c (0): Critical current density extrapolated to 0 K 
X^: Penetration depth in a-b plane 
* B : Boltzmann constant 



Energy gap (A) 

Matcrial Form 2A fl /* B r c t i(Hxy c (oyAcm-2 

Y Ba 2 Cu 3 0 7 Single Crystal 5-6 4-5 30 (film) 1400 

Bi 2 Sr 2 CaCu 2 O g Single Crystal 8-9 5.5-6.5 2 2700 

Tl 2 Ba 3 CaCu 2 0 8 Ceramic 6-7 4-6 10 (film, 80 K) 2000 

La^r.CuO^, * = 0.15 Ceramic 7-9 4-6 

Nd 2 . jr Ce J Cu0 4 Ceramic 8 4-5 0.2 (film) 

Obtained from peak to peak value. 
t Obtained from fit to BCS-type relation. 



z 
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HIGH TEMPERATURE SUPERCONDUCTORS 
C. N. R. Rao and A* K. Raychaudhuri 



The following tables give properties of a number of high temperature superconductors. Tabic 1 lists the crystal structure (space group and lattice 
constants) and the critical transition temperature T c forthe more important high temperature superconductors so far studied. Table 2 gives energy gap, 
aticd current density, and penetration depth in the superconducting state. Table 3 gives electrical and thermal properties of some of these materials 
o che normal state. The tables were prepared in November 1992 and updated in November 1994. 
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Table 1 

Structural Parameters and Approximate T c Values of High-Temperature Superconductors 



Material 

* I La 2 CuCW 

X U 2 . J[ Sr jr (Ba jr) Cu04 
3 UjCaL^Sr/TujOfi 
y YBa 2 Cu 3 0 7 

5" YBa 2 Cu 4 O g 
£ Y 2 Ba4Cu 7 0 15 

* 7 Bi 2 Sr 2 Cu0 6 

* g Bi 2 CaSr 2 Cu 2 0 8 
? Bi 2 Ca 2 Sr 2 Cu 3 O, 0 

*>iO Bi^Ln^Ce^CuAo 
^ ( f Tl 2 Ba 2 Cu0 6 

4 il> Tl 2 CaBa 2 Cu 2 O g 

* O Tl 2 Ca 2 Ba 2 Cu3O]0 
«Y *n(BaLa)Cu0 5 
iS" Tl(SrLa)Cu0 5 

(no.5Pbo. 5 )Sr 2 Cu0 5 
fi^ty TLCaBa 2 Cu 2 0 7 

(no. 5 Pboj)CaSr 2 Cu 2 0 7 
rfnSrjYojCaosCujO, 
X V> TlCa 2 Ba 2 Cu 3 0 8 
All Cno.5Pbo.5)Sr 2 Ca 2 Cu30 9 
XL TlBa 2 (La,.,Ce x ) 2 Cu 2 0 9 

XI PbjSrjLaos^-S^sOg 
Vrf Pb^Sr^La^CuzOft 

XjT (Pb.Cu)Sr 2 (La,Ca)Cu 2 0 7 
X$ (r1),Cu)(Sr,Eu)(Eu,Ce)Cu 2 0 J[ 
p H Nd^CuO* 
KXff Ca^CuOj 

*S0 Bao, 6 Ko4Bi03 

* 3( RbjCsCftQ 
Vt NdBa 2 Cu 3 0 7 



Structure 

Bmab; a = 5.355. b = 5.401, c = 13.15 A 
I4/mmm; a = 3.779, c = 13.23 A 
I4/mmm; a = 3.825, c = 19.42 A 
Pmmm; a = 3.821, b = 3.885, c = 1 1.676 A 
Ammm; a = 3.84, b - 3.87, c = 27.24 A 
Ammm; a = 3.85 1 , b = 3.869, c = 50.29 A 
Amaa; a = 5.362, b = 5.374, c = 24.622 A 
A 2 aa; a = 5.409, = 5.420, c = 30.93 A 
A 2 aa; a - 5.39, b - 5.40, c = 37 A 
P4/mmm; a = 3.888, c - 17.28 A 
A 2 aa; a = 5.468, = 5.472, c = 23.238 A; 

I4/mmm; a = 3.866, c = 23.239 A 
I4/mmm; a = 3.855, c = 29.318 A 
I4/mmm; a = 3.85, c = 35.9 A 

P4/mmm; a = 3.83, c = 9.55 A 

P4/mmm; a = 3.7, c = 9 A 

P4/mmm; a = 3.738, c = 9.01 A 

P4/rnmm; a = 3.856, c = 12.754 A 

P4/mmm; a = 3.80. c = 12.05 A 

P4/mram; a = 3.80, c = 12.10 A 

P4/rnmm; a = 3.853, c = 15.913 A 

P4/mmm; a = 3.81, c = 1523 A 

I4/mrnm;a=:3.8,c = 29^ A 

Cmmm; a = 5.435, b = 5.463, c = 15.817 A 

P22,2; a = 5.333, b = 5.421. c = 12.609 A 

P4/mmm; a = 3.820, c - 1 1 .826 A 

I4/mmm; a = 3.837, c = 29.01 A 

I4/rnmm; a = 3.95, c = 12.07 A 

P4/mrnm; a = 3.902, c = 3.35 A 

P4/mmm; a = 3.942, c = 3.393 A 

Pm3m; a = 4.287 A 
a= 14.493 A 

Pmmm; a - 3.878, b = 3.913, c = 1 1.753 



TJK (maximum value) 

39 
35 
60 
93 
80 
93 
10 
92 
110 
25 

92 
119 
128 

40 

40 

40 
103 

90 

90 
110 
120 

40 

70 

32 

50 

25 

30 
110 

40 

31 

31 

58 
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HIGH TEMPERATURE SUPERCONDUCTORS (continued) 

Table 1 

Structural Parameters and Approximate T c Values of High-Temperature Superconductors 

(continued) 



Material Structure TJK (maximum value) 

^3 SmBaSrCu 3 0 7 I4/mmm;<i = 3.854. c = 11.62 84 

$Y EuBaSiCu 3 0 7 I4/ramm; a = 3,845, c = 1 1 S9 88 

^^GdBaSiCu 3 07 I4/mmm; a = 3.849. c = 1 1 .53 86 

f£ DyBaStCujO, Pmmm; a = 3.802, £ = 3.850. c = 11.56 90 

W HoBaSrCu 3 0 7 Pmmm; a = 3.794, b = 3.849. c = 1 1 .55 87 

ErBaSrCu 3 0 7 (multiphase) Pmmm; a = 3.787, = 3.846. c = 1 1 .54 82 

TmBaSrCu 3 0 7 (multiphase) Pmmm; a - 3.784, b = 3.849, c = 1 1 .55 88 

fO YBaSrCu 3 0 7 Pmmm; a = 3.803. b = 3.842, c = 11 .54 84 

-tfryf HgBa 2 Cu0 4 I4/mmm; a = 3.878, c = 9.507 94 

HgBa 2 CaCu 2 0 6 (annealed in 0 2 ) I4/mmm; a = 3.862, c = 12.705 127 

#V3 HgBa 2 Ca 2 Cu 3 O g Pmmm; a = 3.85, r = 15.85 133 

HgBa 2 Ca 3 Cu 4 O, 0 Pmmm; « = 3.854, c = 19.008 126 



Table 2 
Superconducting Properties 



J c (0): Critical current density extrapolated to 0 K 
X^: Penetration depth in a~b plane 
* B ; Boltzmann constant 



Energy gap (A) 



Material 


Form 


2VW 




10^x7 c (0)/Acm- 2 


VA 


Y Ba 2 Cu 3 0 7 


Single Crystal 


■5-6 


4-5 


30 (film) 


'1400 


Bi 2 Sr 2 CaCu 2 0 8 


Single Crystal 


8-9 


5.5^6.5 


" 2 


2700 


Tl 2 Ba 3 CaCu 2 0 8 


Ceramic 


6-7 


4-6 


10 (film, 80 K) 


2000 


La 2 . J Sr A CuO 4l x = 0.15 


Ceramic 


7-9 


4-6 




Nd 2 . J Ce jr Cu0 4 


Ceramic 


8 


4-5 


0.2 (film) 





J 

* Obtained from fit to BCS-type relation 



I * Obtained from peak to peak value. 
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Abstract 



We have successfully prepared the first three members of the mercury-based superconducting compounds Hg- 
Ba 2 Ca n _iCu n 0 2 „ +2+<Jl namely Hg-1201, Hg-1212 and Hg-1223 with high purity and very good quality. The influence of the 
synthesis parameters is studied in detail. Using the sealed quartz tube method, very simple procedures are found to ensure a 
100% reproducibility of nearly 100% pure Hg-1201 and 85-90% Hg-1212 and Hg-1223. Oxygen annealing of the sample Hg- 
1201 at 300°C for 18 h results in an enhancement of its critical temperature up to 97 K. The symmetry of the first and second 
members is tetragonal with lattice parameters a =3.883 1 ( 1 ) A, c- 9.5357(2) A, and a = 3.8624 ( 1 ) A, c= 12.7045(2) A, respec- 
tively. X-ray diffraction lines of Hg-1223 can be indexed in a tetragonal cell with a = 3.8564 ( 1 ) A and c- 15.8564(9) A as well 
as in an orthorhombic cell with lattice parameters a- 5.4537( 1 ) A, b= 5.4247( 1 ) A, and c= 1 5.8505 ( 7 ) A. 



1. Introduction 

Following the discovery of superconductivity with 
T c = 94 K in the one-layer HgBa 2 Cu0 4+(5 compound 
[1], a variety of new mercury cuprates have been 
synthesizer [2-10]. HgBa 2 Cu0 4+ * (Hg-1201 ) is the 
first member of the homologous series Hg- 
Ba 2 Ca„_ jCu„Q 2n+2+ ,,. The T coniCl of the first, second 
and third members are 94 K, 127 K and 134 K, re- 
spectively. HgBa 2 Ca n _,Cu n 0 2M+2+rf are isostructural 
to the Tl based superconductors Tl- 
Ba2Ca fl _,Cu fl 02„+3 [11,12] but unlike the thallium 
compounds the mercury layers are heavily oxygen 
deficient. The structure of the Hg based supercon- 
ductors HgBa 2 Ca„_ |Cu n 0 2n+2+<5 can be described as 
a sequence of layers: 

..[(BaO) c (HgO rf ) 0 (BaO) c (Cu0 2 ) 0 - 



* Corresponding author. 



{(K-l)(Ca) c (Cu0 2 ) 0 }](BaO) c ... 

in which blocks (BaO) c (HgO <J ) 0 (BaO) c having the 
rock-salt structure and a thickness of about 5,5 A al- 
ternate with blocks (Cu0 2 ) c { ( n - 1 ) (Ca ) c (Cu0 2 ) 0 } 
having a perovskite-like structure and an approxi- 
mate thickness [4.00+ (a- 1 )x3.16] A. The sub- 
scripts o and c indicate if the cation is at the origin or 
at the center of the mesh in each layer. All Hg-1201 
[13,14], Hg-1212 [3] and Hg-1223 [15] are found 
to crystallize with symmetry of space group P4/ 
mmm. An orthorhombic symmetry was also pro- 
posed by Meng et aL [ 1 6 ] for Hg- 1223. 

The research conducted on the thallium-based 
compounds showed that these materials offer a wide 
variety of possible substitutions on the different sites 
of their structures. Many compounds were prepared 
having their T c above 1 00 K. As we mentioned above 
many new mercury-related compounds were already 
successfully synthesized with T c around 100 K. Fur- 
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thermore,Chuetal. [17] found that under very high 
pressures of about 150 kbar, the third member Hg- 
U23 becomes superconducting at 153 K. This result 
was confirmed by Nunez Regueiro et al. [18] who 
showed that their Hg-1223 samples if pressed to 235 
kbar have a 7* c as high as 1 57 JC As these results have 
no practical value because of the enormous pressure 
required one may speculate that substituting some 
elements by smaller ions could imitate the effect of 
the high pressures and increase T c to much higher 
values. The search for such new elements of substi- 
tution requires a well-controlled synthesis technique 
The synthesis of the Hg-Ba-Ca-Cu-O supercon- 
duct.ng compounds of high purity remained a seri- 
ous challenge until this date. One of the reasons for 
the fact that the preparation of these materials is so 
aerate is the decomposition of the mercury oxide 
MgU at low temperature (between 500 and 600°C) 
and by consequence, the formation of the supercon- 
ducting phases is due to the reaction between vapor 
and solid. Two major methods were used- 

( 1 ) the high-pressure methods in which the decom- 
position of HgO is slow, and 

(2) the sealed quartz tube methods. 

Several groups reported their success in preparing 
samples of good quality using the sealed quartz tube 
method. Using this method, many classical synthesis 
routes were employed. Mengetal. [16] reported the 
synthesis of the mercury compounds (« = 2 and 3) 
using an original method in which the Hg vapor is 
controlled by the insertion of precursor pellets in the 
sealed quartz tube together with pellets of nominal 
composition HgBa.Ca^.Cu^ However, the syn- 
thesis of the mercury compounds has proved to be 
very delicate and requires good control of all the dif- 
ferent preparation procedures such as starting mate- 
rials, heating temperature, heating time, etc. The aim 
of our work was to study the influence of all these 
parameters and to find a more convenient method 
which guarantees to us the high reproducibility of the 
desired superconducting phases with high purity We 
report herein the optimization of the synthesis of 
samples of good quality and 1 00% reproducibility us- 
ing the sealed quartz tube method. 
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2. Experimental 



Several methods were tried before we finally sue 
ceeded in synthesizing samples of high purity and 
100% reproducibility. Attempts were first made" 

method (mixing the high-purity oxides all together) 
and heating between 750°C and 850°C The othe 
preparations were all based on the two-step method 
in which we firs, p repared precursors Qf 

. .I" ' " r hC beSt P recu ™rs were those ob- 
tained by mixing Ba (N0 3 ) 2 , CaO and CuO in appro- 
bate amounts corresponding to the stoichiometric 
formula [ !9]. The mixture is placed in an alumina 
S le f an ; introduced into a preheated furnace at 

to 7Sn»r r } h '. the . tem P eratu * « «hen increased 
to 750 C and maintained for 1-2 h before the tem- 
perature is increased to 800-930°C. The sample is 
heated at this temperature for 16-18 h before being 
cooled down to room temperature by turning the fur- 
nace off. All of the heating cycle is done under a flow- 
ing gas of oxygen. The resulting materials are imme- 
diately transferred to a dry box. Some of the 
precursors are pelletized and the remaining powder 
is mixed w.th HgO in a molar ratio of 1 : 1 and then 
pelletized. Pellets of Ba 2 Ca„_ lC u,,0, (P) and of 
ngDa 2 L.a„_,Cu n 02„ +2+< , (non-reacted HBCCO) 
(total weight about 1.8 g) were sealed together in a 
vacuum quartz tube (0.6 cm inner diameter, 1 0 cm 
outer diameter, and 8-9 cm long) which was in turn 
Placed m a steel container as a safety precaution 
against possible explosion and then slowly heated (1- 
3.5°C/min) to 800-950°C. The temperature was 
maintained for 3 to 10 h before cooling slowly (1- 
3.5-C/min.) to 20-600'C. The furnace was then 
turned off. 

The as-prepared samples were subjected to a heat- 
ing treatment in a flowing gas of oxygen: the samples 
were introduced into a preheated furnace at 300°C 
and heated for a period of 18 h. The F mples were 
then pulled out and quenched to room temperature 
in a dry box. 

The samples were characterized using the X-ray 
diffraction technique, the AC magnetic susceptibility 
and the resistivity measurements. X-ray experiments 
were performed on a "Philips 1 830" diffractometer 
with Cu Ka radiation and showed that the supercon- 
ducting phases were the majority phases in all the 
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samples prepared under the conditions described 
above together with some impurity phases which may 
be estimated to be in the order of 5-20%, These im- 
purity phases are mainly CaHg0 2 and CaO. The AC 
magnetic susceptibility measurements showed that 
the samples prepared at temperatures above 900°C 
and the samples heated for more than 10 h were not 
superconducting. These experiments also showed 
sharp transitions from the normal state to the super- 
conducting state with AT C in the order or 5 K. 



3. Results 
II Hg-1201 

As the first member of the homologous series 
HgBa.Ca^Cu,^^, Hg-1201 does not contain 
calcium; its synthesis can be done very easily using 
our procedures with very good quality and a sharp 
superconducting transition. The precursor was first 
heated at 750°C (1-2 h) and after the total decom- 
position of the barium nitrate the temperature was 
raised to 900 °C for 20 h before being pulled out and 
quenched to room temperature in the dry box. Slow 
cooling in the furnace gave the same good quality of 
precursors. The resulting precursor was partially 
melted and very well crystallized. An appropriate 
amount of HgO was added to the precursor and pel- 
letized. Pellets of both precursor (P) and non-re- 
acted mixture of HgO + precursor (HBCCO) were 
sealed together at a weight ratio (P/HBCCO) of 0.48 
and slowly heated (3°C/min) to 810°C maintained 
for 6 h, and then slowly cooled (3.5°C/min) to 
575 °C The power was then shut off and the furnace 
was naturally cooled to room temperature. 

X-ray diffraction pattern of a Hg-1 20 1 sample pre- 
pared under these conditions is presented in Fig. 1 
and shows that Hg-1201 is the majority phase 
(>95%) and that the compound is nearly single 
phased. The structure is tetragonal with the space 
group P4/mmm, and there is no evidence of any kind 
of special extinction. The refined cell parameters of 
the as-synthesized sample are: a = 3. 8831 (1 ) A and 
c=9.5357(2) A. 

AC magnetic susceptibility and resistivity mea- 
surements (Fig. 2) performed on Hg-1201 samples 
show a sharp superconducting transition and a zero 
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Fig. 1. X-ray diffraction pattern of an as-prepared Hg-1201 sam- 
ple. The lines are indexed in a tetragonal cell with lattice con- 
stants a = 3-8831 (1 ) A and c=9.5357(2) A. 
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Fig. 2. Resistivity measurements carried out on a Hg-1201 sam- 
ple A sharp drop of the resistivity is observed at 94 K in the as- 
synthesized sample, it increases up to 97 K in the oxygen-an- 
nealed sample (300°C, 18 h). AC magnetic measurements (real 
and imaginary parts) are shown in the inset. 

resistance at 94 K. Annealing the sample in 0 2 at 
300 °C for 18 h results in an increase of its critical 
temperature up to 97 IC The curves presented in Fig. 
2 show the resistivity measurements of the as-pre- 
pared and the oxygen-annealed sample. The oxygen- 
annealed samples were checked by X-ray diffraction 
and found to be remaining intact with no sign of any 
apparent change in the structure. 

3.2.Hg-1212 

With the introduction of the calcium into the 
structure, the synthesis procedures become more del- 
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icate and special care should be taken in the different 
stages of the preparation. 

Some groups have reported the successful synthe- 
sis of Hg-1212 and Hg-I223 using the single-step 
method [20-24]. However, their procedures in- 
cluded the preparation of fresh oxides of BaO and 
CaO and the isolation of the sample from the quartz 
walls by wrapping the materials with a gold or silver 
foil [21-23] or even by using alumina tubes to be 
inserted in the quartz tubes [24]. Our experiments 
using this method were not successful probably be- 
cause the samples were introduced in the quartz tubes 
without wrapping. Unlike the preparations based on 
the two-step method, the samples are rudely reacted 
with the quartz even at temperature as low as 750°C 
and the resulting materials were multi-colored pow- 
ders with no sign of any homogeneity and particu- 
larly no superconductivity. 

Our Hg-1212 samples were prepared by repeating 
the same procedures employed for the synthesis of 
Hg-1201. The purity of the samples was estimated by 
both the X-ray diffraction patterns and the AC mag- 
netic-susceptibility measurements. We found that 
samples prepared at temperatures between 825 °C and 
860°C contain not more than 65% of the supercon- 
ducting phase Hg-1212. Table 1 shows the depen- 
dence of the Hg-1212 volume percentage on the 
preparation conditions. The best samples were ob- 
tained by heating at relatively low temperature 790°C 
for 10 h. X-ray diffraction pattern and the supercon- 
ducting properties are shown in Figs. 3 and 4, respec- 
tively. Hg-1212 is also tetragonal with lattice param- 



eters 0 = 3,8624(1 ) A and c= 12.7045(2) A. The 
^cornet of the as-prepared samples is between 1 10 K 
and 120 K. Samples annealed in 0 2 at 300 °C for 18 
h have their T CZCToR increased up to 1 27 K. 

3.3. Hg-1223 

Ba 2 Ca 2 Cu307 precursors were prepared by heating 
the starting materials at 935 C C for 7 h. Details are in 
the experimental section. The first preparations based 
on these precursors were partially successful as we 
were able to obtain a superconducting volume in the 
order of 60%. However, the superconducting phase 
was Hg-1212 rather than Hg-1223 (according to the 
X-ray diffraction patterns). Table 2 shows two sets 
of experiments with detailed synthesis conditions of 
Hg-1212 from nominal 1223 composition. The up- 
per pan of the table concerns the preparations in 
which the weight ratio P/HBCCO=0. The intro- 
duced pellets were only those with the nominal com- 
position Hg JC Ba 2 Ca 2 Cu 3 O r assuming that the pre- 
pared precursors had their initial composition. The 
mercury oxide was added in excess to the stoichio- 
metric formula in order to compensate the loss re- 
sulting from its reaction with the quartz tube. In the 
lower part of the table are presented the experiments 
of the Hg controlled vapor by using the method de- 
scribed in the experimental section with the weight 
ratio P/HBCCO>0. In these preparations the esti- 
mated superconducting volume (Hg-1212) is rang- 
ing between 0 and 60%. These estimations are based 
on the X-ray diffraction patterns which also showed 
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Selected experiments carried out for the preparation of Hg-1212. The nominal composition of the precursors used in these experiments 
is Ba 2 CaCu 2 Oj. Column 2 gives the weight ratio Precursor/HgBa^CaCujO, 
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Fig 3 X-ray diffraction pattern of an as-prepared Hg-1212 sam- 
ple The diffraction lines are indexed in a tetragonal cell with the 
lattice parameters a = 3.8624 ( 1 ) A and c= 12.7045(2) A. 



a 

E 



2.50 
2.00 
1.50 



1.00 



0.50 



0.00 




Hg-1212 1 



(J % 20 \(A ilO 1» tVl U>' 
< v 




Oxygen-annealed 



0 50 100 150 200 250 300 

Temperature (K) 

Fig. 4. Resistivity measurements of a sample Hg-1212. The fig- 
ure shows clearly the increase of the T conM from 1 17 K (as-syn- 
ihesized sample) to 127 K (oxygen-annealed sample). The inset 
shows the AC magnetic measurements (real and imaginary pans) 
performed on an oxygen-annealed sample. 

that the impurity phases are CaHg0 2 and CaO, with 
traces of a weak unknown phase. It is clear from the 
table that the formation of the superconducting phase 
is favored by the presence of the precursor pellets. The 
highest superconducting volume is obtained when 
heating to temperatures close to 850°C At 870 C C the 
sample (chl 1 ) is still superconducting but with a de- 
creased volume down to 40% and the sample is par- 
tially melted, indicating that preparations above this 
temperature could not be carried out successfully. 

This work was carried out simultaneously with at- 
tempts to synthesize the fourth member of the mer- 
cury-based series, namely Hg-1234. The first results 
showed that the superconducting phase obtained with 
precursors assumed to be Ba 2 Ca 3 Cu409 (234) was 



Hg-1223. By consequence, we started a new series of 
experiments based on the 234 precursors for the syn- 
thesis of Hg-1223. 

Nominal Hg x Ba 2 Ca 3 Cu 4 O y pellets and 
Ba 2 Ca 3 Cu 4 0 9 pellets were sealed together and treated 
as described in Table 3. Very good Hg-1223 samples 
with a volume *90% were obtained with tempera- 
tures between 870 C C and 885°C. The samples pre- 
pared at 900 °C were partially melted and presented 
only 30 to 40% superconducting volume (samples ch2 
and ch5), a longer reaction time at this temperature 
results in the destruction of the superconducting phase 
(sample chl9). The reproducibility of the Hg-1223 
phase using these procedures is 100%. Using precur- 
sors obtained from different batches and following the 
same conditions given in Table 3 gave 90% Hg-1223 
at each time. Together with the superconducting pel- 
lets were found drops of mercury inside the closed 
quartz tube. 

X-ray diffraction pattern is given in Fig. 5 which 
shows the good quality of our Hg-1 223 sample. Based 
on the tetragonal symmetry [4, 1 5 ] of space group P4/ 
mmm, the refined lattice parameters were found to 
be a = 3.8564 ( 1 ) A and c= 1 5.8564 (9 ) A. During in- 
dexing the diffraction pattern we found that many 
peaks were doubled and cannot all be indexed in the 
tetragonal symmetry, indicating that the symmetry 
might be orthorhombic. Refinements in an ortho- 
rhombic cell were equally successful and the doubled 
strong lines were all indexed in a unit cell of lattice 
parameters * = 5.4537(1) A, *= 5.4247(1 ) A and 
c= 15.8505(7) A. 

The AC magnetic susceptibility an the resistivity 
measurements for a Hg-1 223 phasic sample are given 
in Fig. 6. The T consct is around 105 K for the as-pre- 
pared samples. A r con « t of 135 K can be easily ob- 
tained by following the same annealing treatment 
performed on Hg-1 201 and Hg-1212 (0 2 , 300°C, 18 
h). The resistivity measurement shows a sharp tran- 
sition at 135 K and a zero resistance is achieved 
around 134 K. 



4. Discussion z 

As we stated above, the preparation of Hg-1 201, 
Hg-1212, and Hg-1223 was carried out using the 
tube method. The insertion of 



sealed quartz 
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Table 2 

Selected preparation conditions of samples in the phase-formation experiments. The resultant superconducting phase is Hg-1212, and 
the nominal composition of the precursors is Ba 2 Ca 2 Cu 3 0 7 . Column 2 gives the weight ratio Precursor/ Hg^Ca^CujO, where xJ\ for 
the preparation marked with an asterisk and jc= 1 .5 for all the other preparations * 



Name 


Weight 
ratio 


Heating rate 
(°C/min) 


Cooling rate 
(°C/min) 


Temp. 
<°C) 


Time 
(h) 


Hg-1212 
vol. (%) 


Hgl* 


0 


4 


1.5-»room temp. 


800 


8 


0 


Hg2 


0 


30 


power shut off 


850 


7 


7 


Hg3 


0 


preheated furnace 


power shut off 


750 


7 


2 


hgl2 


0 


1.5 


power shut off 


860 


8 


6 


hgl6 


0 


3.5 


power shut off 


850 


5 


10 


hgl 1 


0.33 


4.5 


power shut off 


850 


5 


55 


hgl3 


0.35 


4.5 


power shut off 


850 


5 


55 


hg!4 


0.50 


3.5 


power shut off 


830 


5 


50 


hgl 5 


0.40 


2,5 


power shut off 


850 


5 


55 


hgl 7 


0.26 


2.5 


power shut off 


850 


8 


65 


chll 


0.40 


3.5 


power shut off 


870 


5 


40 



Table 3 



Selected experiments carried out for the preparation of Hg- 1223. The nominal composition of the precursors used in these experiments 
is Ba 2 Ca 3 Cu 4 0,. Column 2 gives the weight ratio Precursor/Hg,Ba 2 Ca 3 Cu 4 O y where x= 1.5 for the preparations marked with an asterisk 
and — 1 .0 for all the other preparations 



Name 


Weight 
ratio 


Heating rate 
(°C/min) 


Cooling rate 
( 0 C/min) 


Temp. 

re) 


Time 
<h) 


Hg-1223 
vol. (%) 


chl4 


0 


1.5 


1.0-»room temp. 


870 


5 


50 


chlO 


0.40 


3.5 


2.5->600°C 


870 


5 


90 


chI5 


0.40 


3.5 


2.5^600°C 


870 


5 


90 


chl6 


0.40 


3.5 


2.5-600°C 


870 


5 


90 


chl3 


0.40 


3.5 


I.5-550°C 


870 


5 


90 


chl7 


0.40 


3.5 


2.5->600°C 


880 


8 


90 


chl8 


0.38 


3.5 


2. 5 -» room temp. 


885 


5 


90 


chl9 


0.49 


1.0 


1.0— room temp. 


900 


10 


0 


ch4* 


0.41 


2.5 


power shut off 


880 


10 


0 


hgl* 


0.39 


2.5 


power shut off 


870 


8 


65 


hg3* 


0.35 


2.5 


power shut off 


900 


5 


40 


ch2* 


0.40 


2.5 


2.5-140°C 


900 


10 


40 


ch3* 


0.42 


2.5 


power shut off 


950 


3 


0 


ch5* 


0.40 


1.0 


power shut off 


900 


3 


30 



Ba 2 Ca /I _,Cu n O y pellets (P) together with Hg- 
•Ba^Ca^Ci^CV P el, ets (HBCCO) in the sealed 
quartz tubes suggests that the total amount of the ma- 
terial inside the tube is mercury deficient. Surpris- 
ingly, drops of mercury were observed in almost all 
the experiments. The formation of Hg-1212 instead 
of Hg-1223 from nominal 1223 composition and the 
formation of Hg-1223 instead of Hg-1234 from nom- 
inal 1234 composition mean that there are some cal- 
cium and copper left. CaHg0 2 was observed as the 
major impurity phase and there are negligible traces 



of CuO and its related compounds. One may specu- 
late that the copper and the mercury cations are 
mixed. The substitution of Cu for 8% Hg was ob- 
served by Wagner et al. [13] in their Hg-1201 sam- 
ple. As a consequence, they found additional extra 
oxygen atoms on the edges of the mercury layer ({, 
0, z) together with the already existing extra oxygen 
atoms at (i, j, 0). In the first, second, third and fifth 
member of the mercury-based series the mercury at- 
oms are found to have an unusually high temperature 
factor [14,1 5,25-27 ] . This can be reduced to a more 



ase is Hg-1212, and 
u 3 O r where jc=1 for 



Hg-1212 
vol. (%) 

0 

7 

2 

6 
10 
55 
55 

50 . 
55 
65 
40 



n these experiments 
ked with an asterisk 



Hg-1223 
vol (%) 



50 
90 
90 
90 
90 
90 
90 
0 
0 
65 
40 
40 
0 
30 
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Fig. 5- X-ray diffraction pattern of an as-prepared Hg-1 223 sam- 
ple. The diffraction lines are indexed in both tetragonal cell with 
lattice constants a = 3.8564(1 ) A and c= 15.8565(9) A and or- 
thorhombic cell (in parentheses) with lattice constants 
a = 5.4537 ( 1 ) A, b= 5.4247( 1 ) A and c= 1 5.8505(7 ) A. The in- 
set shows the splitting of the line (110) (tetragonal symmetry) 
into two lines, 2 0 0 and 0 2 0 (orthorhombic symmetry). 
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Temperature (K) 

Fig. 6. Resistivity measurements carried out on both as-synthe- 
sized and oxygen-annealed Hg-1223 samples. The 7;,^ (origi- 
nally 105 K) is increased up to 135 K. The curve shows a sharp 
transition around 135 K with a zero resistance at about 134 K. 
The real and imaginary parts of the AC magnetic-susceptibility 
measurements carried out on an oxygen-annealed sample are 
shown in the inset. 

reasonable value by mixing the mercury cations with 
atoms like copper for example. This possibility was 
investigated but not proved. The successful prepara- 
tion of nearly "100%" pure Hg-1201 samples using 
our method where the mercury cations enclosed in 
the quartz tube present only 0.57 mole to 1 mole of 
the precursor Ba 2 Cu0 3+x confirms that the mixing of 
Cu and Hg is very possible. The increase of T con%ct 
(97 K) might be due to this mixing. However, this 
conclusion must be interpreted with some caution. A 



molar ratio Hg/Cu of 0.57 seems to be rather small 
compared to 0.85 found by Wagner et aL Even though 
our sample looks pure using the X-ray diffraction 
technique, it might not really be the case. An unde- 
tectable (by X-rays) amorphous Ba-Cu-0 sub- 
stance could exist in the powder as well. Such obser- 
vation was reported by Dolhert et al [28] who 
studied the low detectability of excess yttrium and 
barium in YBa 2 Cu 3 0 7 by X-ray diffraction. Thus the 
X-ray "pure" sample may not be actually very pure. 
However, the formation of (Hg, 
Cu ) Ba 2 Ca„_ |Cu M 0 2 « +2 +* is possible and seems to be 
dependent on the preparation conditions. More de- 
tails need to be studied. As the X-rays are not too sen- 
sitive to the oxygen anions, neutron experiments are 
needed to determine the value of the extra oxygen at- 
oms and their location and to confirm the occupancy 
of the mercury sites and also to investigate the possi- 
bility of any change in the structure. 

Our Hg-1223 phase is very likely to be orthorhom- 
bic. The orthorhombicity of our samples is observed 
by the splitting of some of the X-ray diffraction lines. 
The possibility of the coexistence of two phases with 
very high rate of overlapped lines would suggest that 
these two phases are both members of the mercury- 
based series and by consequence we must be able to 
observe at least two well-defined superconducting 
transitions in our measurements. As this was not the 
case and as the lines (00/) are singles and not split 
we may conclude that our Hg-1223 phase is ortho- 
rhombic. The refined cell parameters are in good 
agreement with those reported by Meng et al. [16] 
and Huang et ah [29] for their orthorhombic samples. 
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The third (Hg-1223) and the fourth (Hg-1234) members of the recently-discovered homologous series Hg- 
Ba 2 Ca„ ,Cu fl 0 2fl+2+ , have been synthesized by solid state reaction, earned out at 950°C under 50 kbar at dlffer f^^ hn / 
times These phases have a tetragonal cell with lattice parameters: ^ 3.8532(6) A, c= 15.818(2) A and a=3.8540(3) A, 
c = 1 9 006 ( 3 ) A, respectively. The c parameters are in agreement with the formula cs 9.5 + 3.2 ( n - 1 ) . Electron rmcroscopy study 
showed similar lattice parameters as well as the occurrence of different intergrowths and stacking faults. A periodicity of 22 A has 
also been detected, which may be attributed to the existence of the Hg-1 245 phase. EDS analysis data of several grains of Hg-1223 
and Hg-1234 are in agreement with the proposed chemical formulae. AC susceptibility measurements show that an increase of 
the superconducting transition temperature with n in the HgBa 2 Ca fl _ ,Cu w 0 2n+2+ , series occurs till the third member, after which 
a saturation seems to be achieved. 



1. Introduction 

Superconductivity at about 94 K and well above 
120 K has been recently reported for HgBa 2 Cu0 4+ <5 
(Hg-1201) [1] and HgBa 2 CaCu 2 0 6+<5 (Hg-1212) 
[2], respectively. These phases are the first and the 
second members of the Hg-based homologous series 
of layered Cu mixed oxides. Their structures contain 
rock-salt-like slabs, such as (BaO) (HgO,) (BaO) al- 
ternating with either one (Cu0 2 ) layer in the former 
or an an ion-deficient perovskite-like slab, such as 
(Cu0t 2 }(CaE])(CuO 2 ), in the latter. A supercon- 
ducting transition temperature as high as 133 K has 
been reported for a multiphasic sample in the Hg- 
Ba-Ca-Cu-O system by Schilling et al. [4]. These 
authors could not identify by X-ray diffraction the 
phases responsible for the superconductivity at this 
temperature, but proved by high resolution electron 
microscopy that the sample contained the Hg-1212 
and Hg-1223 phases as well as different inter- 
growths. Putilin et al. [2] showed that in the sample 



containing Hg-1212 as the majority phase, a small 
drop on the AC susceptibility curve versus T oc- 
curred at about 132 K which could be attributed to 
the third member of the Hg-bearing series. 

Putilin et al. also showed [2] that it was possible 
to synthesize the Hg-1212 phase, practically in pure 
form, under high pressure (40-60 kbar) and at 
800 °C for about 1 h. The high pressure synthesis al- 
lows one to lower the mercury oxide decomposition. 
This decomposition occurs at ambient pressure at a 
temperature at which the reactivity of the other com- 
ponents is very low. It was suggested that the same 
technique could be used for obtaining the higher 
members of the series. We found that the reactions 
have to be carried out at higher temperatures 
(950°C) and for longer annealing times. The same 
occurs for the higher members of the Bi- or Tl-based 
Cu oxide series, which are formed by the formation, 
at the initial stages of the reaction, of the lower mem- 
bers of the corresponding families. We report herein 
the synthesis and characterization of the Hg- 
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Ba 2Ca 2 Cu 3 0 84 . <r (Hg-1223) and HgBa 2 Ca 3 Cu 4 0 10+rf 
(Hg-1234) phases. The reactions were carried out in 
a belt-type apparatus under high pressure (50 kbar) 
at 950°C for 3 and 3.5 h, respectively. 



2. Synthesis and characterization by X-ray and 
EDS analysis 

Powder samples containing the Hg- 
Ba 2 Ca 2 Cu 3 0 8+rf and HgBa 2 Ca 3 Cu 4 O 10+<J phases were 
obtained by high-pressure and high-temperature re- 
actions using the belt-type apparatus of the Labor- 
atoire de Cristallographie. A precursor with the 
nominal composition Ba 2 Ca 2 Cu 3 O jr was prepared by 
mixing high-purity nitrates: Ba(N0 3 ) 2 (Aldrich, 
>99%), Ca(N0 3 ) 2 4H 2 0 (Normapur Prolabo, an- 
alytical reagent) and Cu(N0 3 ) 2 3H 2 0 (Strem 
Chemical Inc., 99.5%). The mixture thus obtained 
was initially heated at 600°C in air for 12 h, then 
regrinded and annealed at 925 °C for 72 h in an ox- 
ygen flow with three intermediate regrindings. Then, 
the stoichiometric amount of yellow HgO (Aldrich,' 
>99%) was added and the mixture was thoroughly 
grounded in an agate mortar and sealed in a Pt cap- 
sule specific for high pressure synthesis. Various 
temperatures and annealing times at a pressure of 50 
kbar were tried in order to obtain the Hg-1223 and 
Hg-1234 phases. In these experiments the pressure 
was first increased to 50 kbar, subsequently the tem- 
perature was raised to the desired value during 1 h, 
then the temperature and the pressure were kept 
constant for 1-4 h. After this, the furnace power was 
shut ofT and the pressure decreased to normal con- 
ditions in 30 min. 

The samples were studied by X-ray powder dif- 
fraction, performed with a Guinier focusing camera 
and Fe Ka radiation (1.93730 A). Finely powdered 
silicon (a = 5.43088 A at 25°C) was used as an in- 
ternal standard. The intensities of the reflections were 
evaluated by an automatic film scanner. The SCAN 3 
and SCANPI programs were used for processing the 
data [5]. 

The phase HgBa 2 Ca 2 Cu 3 0 8+(f was present in the 
sample synthesized at 950 °C for 3 h (sample I) to- 
gether with a smaller amount of Hg-1212, CaO and 
Cu£X and traces of CaHgO, [6] and of an unknown 
phase whose intensities were less than 4%. The X-ray 



diffraction pattern of sample I after background sub- 
straction is shown in fig. I. The 20 reflections cor- 
responding to Hg-1223 were indexed on a tetragonal 
cell with lattice parameters a = 3.8532(6) A, 
c= 15.818(2) A. The characteristic 001 reflection is 
shown in the insert. No systematic absences were ob- 
served, leading to space group P4/mmm and one 
formula per unit cell. The measured value of the c 
parameter of Hg-1223 corresponded to the expected 
value calculated by the formula c= 9.5 + 3.2 (w- 1 ) 
with * = 3 [1]. 

A scanning electron microscope JEOL 840A 
equipped with an energy-dispersive spectroscopy 
(EDS) attachment was used for the analysis of the 
cation composition of the two prepared samples. Ka- 
lines were used for the analysis of the Ca and Cu cat- 
ions, and La-lines for the Ba and Hg ones. EDS anal- 
ysis of several well crystallized and flat grains showed 
that besides Hg, Ba, Ca, Cu and O no other element 
was present in the samples. The average metal ratio 
found for four grains was 

Hg:Ba:Ca:Cu=I3(2):24(l):26(l):38(l) 1 with 
standard deviations between parentheses. The cat- 
ion stoichiometry is in good agreement with the ex- 
pected formula of the Hg-1223 phase. 

The lattice parameters of Hg-1212 refined from 
ten reflections (a=3.859(4) A, c= 12.68(2) A) are 
in agreement with the data of Putilin et al. [2], It 
should be noted that there is severe overlapping be- 
tween the hkO reflections of the Hg-1212 and those 
of the Hg-1223 phases. Moreover, the hk4 reflections 
of Hg-1212 overlap with the hk5 reflections of Hg- 
1223. These overlappings did not allow us to deter- 
mine all the intensities of the two phases. However, 
the ratio of the intensities of the strongest lines for 
Hg-1212 (102 and 103) and Hg-1223 (103 and 104) 
shows clearly that the Hg-1223 is the predominant 
phase in sample I (fig. 1). 

The presence in sample I of the lower member to- 
gether with the initial oxides, CuO and CaO, ob- 
viously indicates that the formation of Hg-1223 was 
not complete after a 3 h annealing period. The syn- 
thesis carried out at 900 °C for 2 h led to the for- 
mation of Hg-1212 which was found to be the main 
phase in the sample together with the starting com- 
pounds. These data show that the formation of 
Hg-1223 occurs through the synthesis of the lower 
members of the series. The increase of the annealing 
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Fig 1 X-ray powder pattern for sample I. Indexed XRD intensities correspond to ^^^^^--^ ^ " 
rig. t-AKiy^ f , , , c v Th . * rficnlavs the characteristic intensity of 001 tor Mg-i ny 

CuO. CaHg0 2 and an unknown phase are marked by ( ). The inset displays 



time up to 3.5 and 4 h at 950°C and the same pres- 
sure led to the expected disappearence of Hg- 1 2 1 2 as 
well as of CaO. In these samples the formation of a 
new phase was detected. Its amount was relatively 
high (more than 50%) in samples annealed for 3.5 
h (sample II). A total of 17 reflections of this phase 
were indexed on a tetragonal cell with lattice param- 
eters a=3.8540(3) A, c=l9.006(3) A. As for Hg- 
1223 no systematic absences were observed, leading 
to space group P4/mmm. Similar parameters were 
found by electron diffraction (see below). The c pa- 
rameters ofthis phase corresponded to the value cal- 
culated from the formula c^9.5 + 3.2(«- 1 ) for 
n = 4. This strongly suggested that the new phase was 
the fourth member of the Hg-based series: Hg- 
Ba 2 Ca 3 Cu4O l0+ * The approximate cations ratio de- 
termined by EDS analysis of five well-crystallized and 
flat grains was Hg:Ba:Ca:Cu = 

9(1): 18(1 ):29(2):44(2). These data are in good 
agreement with the proposed formula for the new 
compound. 



Besides Hg-1234 as the mam phase, a smaller 
amount of Hg-1223 was present in sample II to- 
gether with small amounts of CuO and of an un- 
known phase. This unknown phase was predomi- 
nant in a sample treated for 5 h in the same 
conditions which did not contain any member of the 
Hg-based series and did not exhibit any supercon- 
ductivity. The presence of the latter oxides can be 
explained as a result of the decomposition of Hg-1223 
and the formation of Hg-1234. Hg-1212 was absent 
in this sample as well as in that annealed for 4 h. The 
X-ray diffraction pattern of sample Ii after back- 
ground subtraction is shown in fig. 2. The ratio of 
the main intensities for both Hg-based layered cu- 
prates, 104 for Hg-1223 and 105 for Hg-1234, shows 
that the latter was the main phase in this sample. As 
for sample I the overlapping of hkQ reflections for 
both phases occurs because of the similarity of the 
two a parameters. Moreover, the hk6 reflections of 
Hg-1234 are overlapped with the hkS ones of Hg- 
1223. 
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Fig. 2. X-ray powder pattern for sample II. Indexed XRD intensities correspond to Hg-1234 (bold ) and Hg-1223. Impurities of CuO 
and an unknown phase are marked by ( ° ). 



3. Electron microscopy 

The I and II samples were studied by electron mi- 
croscopy. A suspension of crystals in acetone was 
grounded in an agate mortar. The crystallites were 
recovered from the suspension on a porous carbon 
film, A Philips EM 400T operating at 120 kV was 
used. 

Figure 3 (a) and (b) shows two diffraction pat- 
terns obtained for sample I corresponding to the 
[001] and the < 1 1 0> zone axes of the Hg- 
Ba 2 Ca 2 Cu 3 08 +4 5 (Hg-1223) phase, respectively. In 
both cases, the diffraction spots are sharp, which in- 
dicates that the crystal is well ordered. In fig. 3(b), 
one can notice a modulation of the intensity of the 
diffraction spots along the c*-axis, with maxima for 
hkl reflections with /= 5n ( n - 6, 1 , 2, ... ) . On the mi- 
crograph (fig, 3(c)) corresponding to the diffrac- 
tion pattern shown in fig. 3(b), one can see the very 



regular periodicity of the fringes separated by 15.8 
A. During the observation under the electron beam, 
dark spots appeared near the edge of the crystal, 
probably due to the decomposition of the crystal. 

Some diffraction patterns obtained for other crys- 
tals present diffuse lines parallel to the c*-axis and 
passing through the Bragg spots (fig. 4 (a)). They 
are due to the presence of intergrowths as given evi- 
dence for by fig. 4(b). On this micrograph, two dif- 
ferent spacings of 15.8 A and 12.7 A can be mea- 
sured, attributed to Hg-1223 and Hg-1212, 

z 

respectively. 

In the case of sample II, almost all the observed 
crystallites have diffraction patterns corresponding 
to the Hg-1234 phase (HgBa^OuO.o+j) with cell 
parameters a = fc=3.85 A and c= 19 A. Figure 5(a) 
and (b) give examples of the [001 ] and < 100 > zone 
axes, respectively. As for Hg-1223, also for Hg-1234 
the intensity of the Bragg spots varies according to 
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Fig 3 Electron diffraction patterns of Hg-1223laken along [001] 
(a) and < 1 H» <b) zone axes, (c) Micrograph corresponding to 
the diffraction pattern (b). The interfringe spacing is 15.8 A. 

the value ofHhe / index, the maxima of intensity being 
obtained for l=6n (n = 0, 1, 2, ...)• This intensity 
pattern might be explained by the fact that c/6 is 
equal to 3.17 A, which corresponds to the distance 
between two neighboring (Cu0 2 ) layers. The in- 
crease of the layer number n in the structure leads to 
the increase of the intensity of the hkl reflections with 





Fig 4 Eleciron diffraction pattern of sample I along < 100> and 
corresponding micrograph showing the intergrowths of Hg- 1 223 
andHg-1212. 

l=n + 2. These periodicities of the (Cu0 2 ) layers ex- 
plain the overlapping of such reflections on the X- 
ray powder pattern (see above). Most of the images 
taken along the < 100> zone axis show very regular 
fringes separated by 19 A (fig. 5(c) ). However, some 
crystals present intergrowths between the Hg-1223 
and Hg-1234, as revealed in fig. 6. In this case, the 
following sequence is observed over about 500 A: 
-19 A-19 A-19 A-19 A-19 A-22 A-. On the corre- 
sponding diffraction pattern, besides the diffraction 
spots of the Hg-1234 phase, additional spots related 
to the 22 A periodicity are present. Such a period- 
icity may be attributed to a 1245 phase (Hg- 
Ba 2 Ca 4 Cu s O, 2+ , ). The fact that the extra diffraction 
spots are sharp indicates that this phase is well or- 
dered at least over a certain number of cells in these 
crystals. 



4. AC susceptibility measurements 
The critical temperature T c , and the apparent su- 
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Fig. 5. Electron diffraction patterns of Hg-1234 taken along [001 ] 
(a) and <100> (b) zone axes, (c) Micrograph corresponding to 
the diffraction pattern of (b ) . The interfringe spacing is 1 9 A. 



pcrconducting volume of samples I and II have been 
determined from AC susceptibility measurements on 
fine powder samples. This avoids overestimates of 
the superconducting volume due to the larger screen* 
ings in sintered samples. The AC susceptibility was 
measured with an alternating maximum field of 0.01 
Oe and a frequency of 1 19 Hz. The temperature was 
measured by a calibrated 100 Q platinum 
thermometer. 

The as-synthesized sample I undergoes a transi- 
tion from the paramagnetic to the diamagnetic state 
with an onset above 133 K (fig. 7). Several mea- 
surements were made with the same sample and the 
reproducibility of T c is + / - 1 K ( mainly due to the 
thermal contact between the sample and the ther- 
mometer). The estimated magnetic susceptibility at 
4 K corresponds to a large volume of ideal dia- 
magnetism indicating the bulk nature of supercon- 
ductivity. We can suggest that the sharp and large 
drop on the AC susceptibility curve above 133 K 
should correspond to the Hg-1223 phase because Hg- 
1212, which is present in this sample as the minority 
phase, has a T c not higher than 126 K [3]. 

The as-synthesized sample II undergoes a transi- 
tion from the paramagnetic to the diamagnetic state 
with an onset as high as 132 K. Actually, two onsets 
at two different temperatures are visible, the smaller 
one at 1 32 K and the larger one at about 1 26 K. There 
are two Hg-based layered cuprates in this sample: Hg- 
1234 as the main phase and Hg-1223 as the minority 
one. Taking into consideration the results of sample 
I, we might suggest that the first onset (132 K) cor- 
responds to Hg-1223 and the larger one at the lower 
temperature (126 K) to Hg-1234. In any case, it is 
obvious that T c for Hg-1234 is not higher than that 
for Hg-1223. 



S. Discussion 

The synthesized HgBa 2 Ca 2 Cu 3 0 8+ <j (Hg-1223) 
and HgBa 2 Ca 3 Cu 4 O 10+ , (Hg-1234) phases are the 
third and the fourth members of the Hg- 
Ba 2 Ca n _ 1 Cu n 0 2n+2+ , series, in analogy with those 
of Hg-1201 [1,7,8] and Hg-1212 [2] their struc- 
tures can be schematized as containing rock-salt-like 
slabs, (BaO)(HgO,)(BaO), alternating with per- 
ovskite-like slabs, consisting in three (Hg-1223) or 
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Fig. 8. AC susceptibility vs. T for as-synthesized sample II showing the presence of Hg- 1234 as the main phase and of Hg-1223 as the 
minority phase. 



1212. The appropriate treatment for Hg-1234 can 
possibly change T c for this phase. Therefore, we can 
only conclude that for the as-prepared samples a sat- 
uration of T c seems to occur in the Hg-Ba-Ca-Cu- 
O system at the third member. A similar behavior 



occurs for the TlBa 2 Ca„_ |Cu B 0 2 „ +3+< 5 homologous 
series, for which T c increases up to the third member* 
(120 K) also [9]. 

One can see in table 1 that for the Hg series, the 
increase of T c is accompanied by a decrease of the a 



E. V. Antipov el at. I H%BajCaJZup,+ t and }\i$*£a£u/),o+, 

o 



ninonty 








3 as the 



logous 
ember 

cs, the 
fthea 



Fig. 9. The crystal structures of Hg-1223 (a) and Hg-1234 (b). The largest and medium large circles refer to Ba and ^ £ 
lively. The Cu atoms are the smallest circles. Those at the base of the shaded pyramids are not shown. The circles forming the squares 
around the Cu are oxygen atoms. The dumbbells around the Hg atoms are formed by apical oxygen atoms. Partially filled circles refer to 
the partially occupied oxygen sites on the Hg layer. 



parameter and just at T c it remains practically con- 
stant between Hg-1223 and Hg-1234. 
The electron microscopy study of Hg-1201 [10] 



revealed the absence of intergrowths and this was at- 
tributed to the absence of the Ca 2+ cations in the 
system. On the contrary, the addition of Ca layers in 
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Table I 



Lattice parameters and transition temperatures for Hg-based Cu oxides 



Formula 


Shon form 


a (A) 


c(A) 




Ref. 


HgBa 2 CuO< + , 
HgBa 2 CaCu 2 0 6+J 

HgBa 2 Ca 2 Cu 3 0 <t+ , 
HgBa 2 Ca 3 Cu<O 10+<( 


Hg-I201 
Hg-I212 

Hg-1223 
Hg-1234 


3.8797(5) 
3.8556(8) 

3.8532(6) 
3.8540(3) 


9.509(2) 
12.652(4) 

15.818(2) 
19.006(3) 


94 
121 
126 
133 

<132 


[1] 

[2] 
13] 

|4], this work 
this work 



the system leads to intergrowths due to different 
numbers of (Cu0 2 ) and Ca layers in the perovskite- 
like slabs. Such intergrowths were already reported 
in ref. [4]. Possibly, the occurrence of different in- 
tergrowths may explain why the variation versus 
temperature of the AC susceptibility does not pres- 
ent distinct and abrupt transitions which could be 
attributed to pure Hg-1212, 1223 and 1234 phases. 

The synthesis of the higher members of the Hg- 
based homologous series as bulk samples has been 
performed at higher temperatures than that used for 
Hg-1212 and with longer treatment times. We sug- 
gest that the synthesis of such phases occurs through 
the formation at an initial state and subsequent de- 
composition of the lower members of the series. This 
feature is similar to that existing for the Tl- 
Ba 2 Ca n _ I Cu n 0 2 „ +3 _ < j homologous series [9]. The 
use of high pressure, possibly, lowers the mercury 
oxide decomposition. It also leads to a decrease of 
stability of CaHg0 2 , whose synthesis at the first stage 
of the reaction inhibits the formation of Hg-based 
compounds. 
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APPELLANT'S REPLY TO THE EXAMINER'S ANSWER 

REQUEST FOR REMAND 

Appellants request remand of the present application to the examiner 
since the examiner introduced a new ground for rejection in the examiner's 
answer to the appellants' brief. 

In the answer at section (10) "Grounds of Rejection" the examiner states: 

The following ground(s) of rejection are applicable to the appealed 
claims: 
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The specification is objected to under 35 U.S.C. § 1 12, first 
paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. 

The present specification is deemed to be enabled only for 
compositions comprising a transition metal oxide containing at 
least a) an alkaline earth element and b) a rare-earth element or 
Group III B element. 

Note that the above 112, first paragraph, rejection has been 
modified in scope from the Final Office Action. Upon careful 
consideration of the evidence as a whole, including the 
specification teachings and examples, and applicant's affidavits 
and remarks, the examiner has determined that the instant 
specification is enabled for compositions comprising a 
transition metal oxide containing an alkaline earth element and 
a rare-earth or Group NIB element (as opposed to only 
compositions comprising BaLa $ XU 5 0,. as stated in the Final 
Office action). 

Applicant has provided guidance throughout the instant 
specification that various transition metal oxides (such as copper 
oxide) containing an alkaline earth element and a rare earth or 
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Group IIIB element result in superconductive compounds which 
may in turn be utilized in the instantly claimed methods. 

Appellants disagree that they have only enabled compositions containing 
an alkaline earth element and a rare earth or Group IIIB element to result in 
superconductive compounds which may in turn be utilized in the instantly 
claimed methods. This new ground for rejection necessitates the introduction of 
new evidence to show why the examiners statement is incorrect. There are 
numerous examples of high Tc superconductors made using the general 
principals of ceramic science as taught by appellants that existed prior to 
appellants' earliest filing date. The affidavit of Duncombe submitted by 
appellants specifically recites some of the compounds reported on in the several 
hundred pages included from his lab note books which include: Y , Ba 2 Cu, 0», Y,; 
Ba 2 Cu 3 0,; BU Sr, e8 Ca„ Cu 2 0„; Ca, 2 -„ Sr. Cu 0, and Bi 2 Sr 2 Cu 0». Even though 
the last three compounds are made according to appellants' teaching they do 
not come within the scope of the claims allowed by the examiner in the answer 
since they do not include a rare earth or a group IIIB element. Moreover, in the 
answer the examiner quotes from the preface of the Poole article which states irv 
part at A3: "The unprecedented worldwide effort in superconductivity research 
that has taken place over the past two years has produced an enormous amount 
of experimental data on the properties of the copper oxide type materials that 
exhibit superconductivity above the temperature of liquid nitrogen. ... During this 
period a consistent experimental description of many of the properties of the 
Application 08/303,561 3 



principal superconducting compounds such as BiSrCaCuo, LaSrCuO, 
TIBaCaCuO. and YBaCuO has emerged". The first and third of these 
compositions does not come within the scope of the claims allowed by the 
examiner in the answer even though Poole states that they are easy to make 
following the general principals of ceramic science as taught by appellants. 
Other data supporting appellants view is reported in the Review Article 
"Synthesis of Cuprate Superconductors" by Rao et al., IOP Publishing Ltd. 
1993. A copy of this article is in Attachment C to the reply brief. This article lists 
in Table 1 the properties of 29 cuperate superconductors made according to 
appellants teaching. Twelve (#'s 1 , 8-13, 16, 17, 20, 21 , 27 and 28 ) of those 
listed do not come within the scope of the claims allowed by the examiner. Only 
three of the 29 have a Tc < 26° K. Those twelve do not contain one or more of a 
rare earth, a group IIIB element or an alkaline earth element. It is thus clear that 
broader claims than allowed in the answer should be allowed since it is clear 
that the allowed claims can be avoided following appellants teaching without 
undue experimentation. Appellants request remand for the examiner to consider 
this data in response to the examiner's new ground for rejection. 

At page 21 of the answer, the examiner comments in regard to the claims 
rejected under 35 UCS 1 12, second paragraph, the examiner states that "[njote 
the Examiner declines to comment on appellants remarks regarding the 
after-final submissions which have not been entered or considered by the 
examiner." These unentered after final submissions provide evidence that the 
Application 08/303,561 4 



terminology "perokskite-like", perovskite-type", and "rare-earth-like" were 
understood by persons of skill in the art prior to appellants' filing date. This 
evidence is in addition to evidence previously submitted to show th at theres 
terms were well understood in the art. Thus this new evidence is not directed to 
any new issues but is additional evidence on the s ame issue. Prior to the Final 
Action the undersigned attorney requested the examiner to specify what 
information was needed to convince the examiner that these terms were well 
understood in the art. They examiner did not provide any guidance to 
appellants. Thus a trial and error approach was used to see if what was 
submitted was sufficient to convince the examiner. The examiner again in the 
Final Action indicated he was not convinced and appellants submitted additional 
evidence in the after final submissions. Some of the additional evidence is 
issued US patents having claims containing the identical terminology which the 
examiner finds indefinite. Other evidence is issued US patents using similar 
terminology in issued claims indicates that the use of such terminology in US 
patent claims is standard USPTO practice. Since the examiner would provide 
appellants no guidance on what would convince the examiner that these terms 
were understood by persons of skill in the art, appellants request remand for z 
these after final submissions to be entered and considered. 

In addition appellants request remand for the following reasons. After the 
final action which is the basis of this appeal there was a change in examiner. In 
the answer the examiner withdrew the prior art rejections over arguments 
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presented by appellants long before the Final Action. In the answer the rejection 
under 35 (JSC 112, first paragraph, was modified to allow broader claims than 
the single narrow claims allowed in the Final Action. The modification of 35 USC 
1 12, first paragraph, rejection was based on arguments presented by appellants 
long before the Final Action. Appellants believe that further progress in either 
resolving all the issues remaining in this appeal or substantially simplifying the 
issues in this appeal can be made by remanding this application to the new 
examiner. 
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SUMMAR Y OF ARGUMENT IN THIS REPLY BRIEF 

THE EXAMINER HAS NOT REBUTTED APPELLANTS 
CLAIM OF PRIORITY 

In the answer the examiner has not rebutted appellants' arguments in 
support of their claim of priority. Therefore, appellants request the board to 
grant appellants' claim of priority 

REJECTIONS UNDER 35 USC 102 AND 103 NECESSARIL Y 
REQUIRES THAT ALL CLAIMS ARE FULLY ENABLED 

The examiner has withdrawn the rejections under 35 USC 102 and 103 
over the Asahi Shinbum article since appellants have shown that they conceived 
prior to the date of this article and were diligent t o a reduction to practice. The 
examiner has not commented on nor rebutted appellants' argument that in 
rejecting claims under 35 USC 102 and 103 over the Asahi Shinbum article, the 
examiner necessarily concludes that appellants' claims are fully enabled. The 
Asahi Shinbum article refers to appellants' work which was reported in their 
original article which is incorporated by reference in appellants' specification. 
Since appellants' original article is the only information enabling the Asahi 
Shinbum article, it logically follows that the examiner necessarily concludes that 
all appellants' claims are fully enabled. 
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OBJECTION TO SPECIFICA TION AND REJECTION OF CLAIMS 

UNDER 35 USC 112, FIRST PARAGRAPH 
THE EXAMINER HAS FAILED TO MEET HIS BURDEN OF PROOF 

The only support for the objection to the specification and rejection of claims as 
not enabled under 35 USC 1 12, first paragraph, is the examiner's unsupported 
statement that the field of high Tc superconductivity is unp redictable, the 
examiner's unsupported statement that the theoretical mechanism of 
superconductivity in these materials was not well understood, and three 
examples in applicants* specification that show metal oxides having a Tc < 26°K. 
One of these examples has an onset at 26°K. The examiner provides no 
extrinsic evidence to support the examiner's position of nonenablement. 
Applicants have submitted five affidavits of experts rebutting the examiner's 
position of nonenablement, the article by Rao et al. and the book by Poole et al. 
which clearly states that it is easy to fabricate hig h Tc materials. Moreover, the 
book by Poole, the Affidavit of Du ncombe and the article by Rao shows 
numerous examples of high Tc metal oxides fabricated according to appellants' 
teaching which do not fall within the scope of the claims allowed by the examiner 
but do fall within the scope of the claims which have not been allowed by the 
examiner. The examiner has not rebutted appellants' application of case law 
which holds that 35 USC 112, first paragraph, permits claims to read on 
inoperable species. Notwithstanding, appellant's claims do not read on any 
inoperative species. Under In re Angstadt 190 USPQ 219, to sustain a rejection 
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under 35 USC 1 12, first paragraph, it is the examiner's burden to show that a 
person of skill in the art must engage in undue experimentation or require 
ingenuity beyond that expected of a person of skill in the art to practice the 
claimed invention. According to In re Wands 8 USPQ2d 1400, an application 
does not fail to meet the 35 USC 1 12 enablement requirement even though 
experimentation is needed to determine samples useful to practice the claimed 
invention when the experimentation is not undue. The examiner has not meet 
his burden under 35 USC 112, first paragraph, as articulated in In re Angstadt 
and In re Wands. Moreover under In re Angstadt, providing the examples in 
appellants' specification with a Tc < 26°K is commendable frankness and part of 
appellants' teaching on how to select a high Tc material . In re Angstadt and In 
re Wands hold that a claim is enabled if undue experimentation is not needed to 
determine if a particular species with in the scope of the claim is effective to 
practice the claimed invention. This is the situation in the present application 
and the examiner has not rebutted appellants showing that only routine 
experimentation is needed to fabricate materials useful to practice appellants- 
invention. It is appellants' view that there can be no question that the record as 
a whole supports appellants' view that all the claims are fully enabled. Th us, 
appellants request the board to reve rse the rejection to the specification and the 
rejection of claims under 35 USC 1 1 2, first paragraph. 
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THE EXAMINER HAS NOT REBUTTED APPELLANTS' 
PROOF THAT THE TERMINOLOGY OF THE CLAIMS REJECTED 
UNDER 35 USC 112, SECOND PARAGRAPH, 
ARE UNDERSTOOD BY PERSONS OF SKILL IN THE ART 

The examiners' rejection of claims as indefinite under 35 U.S.C. 112, 
second paragraph, for using terminology, such as M rare-earth like", 
"perovskite-like" and "perovskite-type" is a clear error since there are many 
issued patents having claims using terminology which is a combination of 
'"-type", and "-like " and there are issued United States Patents having claims 
including the exact terminology objected to by the examiner. The examiner has 
given no reasons why the claims in the instant application are indefin ite because 
of terminology using "-type" and "-like' 1 while they are definite in the many cited 
issued patents. In the answer, the examiner has not rebutted appellants 1 
arguments in the brief. Appellants' have provided extensive proof that this 
terminology was understood by persons of skill in the art at the time appellants 
published their original article. Moreover, appellants 1 original article was 
published about eight months before the filing date of the first application in the 
lineage of the present application. Since appellants used this terminology in • 
their original article, the use of this terminology was part of the vernacular of 
persons of skill in the art and is thus understood by persons of skill in the art as 
of the earliest filing date of the instant application. The book by Poole 
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acknowledges this and uses this terminology. Thus appellants request the 
board to reverse the rejection of claims under 35 USC 1 12, second paragraph. 
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DETAILED ARGUMENT IN THIS REPLY BRIEF 



Status of Claims 
Claims 24-26, 86-90, 96-177 are pending. 

Claim 136 was allowed at the time of Final Rejection. Claims 114-1 16, 
119-121, 124-126, 132, 133, 137, 138, 143, 144, 146, 148, 152-157, 160-163, 
167, 168, 171, 172 and 173 have been subsequently allowed in the examiner's 
answer. 

Claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 135, 139-142, 145, 
149-151, 158, 159, 164-166, 169-170 and 174-177 remain rejected under 35 
U.S.C. 1 1 2, first paragraph. 

Claims 86, 87, 96-108, 112, 113, 117, 118, 122, 123, 127, 128 and 147 
remain rejected under 35 U.S.C. 1 12, second paragraph. 

Status of Amendments After Final 

In appellant's original Brief filed 7/I/99, at page 4, reference was made to an 
after-final submission filed 12/14/98. In the Substituted Brief filed 1/18/00 no 
reference is made to this 12/14/98 after final submission since appellant s have 
determined that the original Brief incorrectly referred to this 12/14/98 after final 
submission. Accordingly, appellants acknowledge the record to be complete 
with respect to after-final submissions as delineated by appellant in the 
Substitute Brief filed 1/18/00. (Hereinafter Brief refers to the Subst itute Brief 
filed 1/18/2000). 
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Issues 

In view of the claims allowed in response to appellant's Substitute Brief, 
appellants agree with the examiner's new statements of the issues. 

Are claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 135, 139-142, 
145, 149-151, 158, 159, 164-166, 169-170 and 174-177 not enabled under 35 
U.S.C. 112, first paragraph? 

Are claims 86, 87, 96-108, 112, 113, 117, 118, 122, 123, 127, 128 and 147 
indefinite under 35 U.S.C. 112, second paragraph ? 

The 35 USC 102/103 Rejections Withdrawn In View of 
Appellants Argument Presented Prior to the Final Rejection 

Applicant acknowledge the examiner's statement that "[t]he prior art 

rejection over Asahi Shinbum, International Satellite Edition (London) November 

28, 1986 (hereinafter, "the Asahi Shinbum article") is wi thdrawn in view of 

applicant's remarks .... appearing at pages 39-44 of the supplemental response 

filed 8/5/99." Applicants respectfully submit that the examiner has not withdrawn 

the rejection but has found the rejection moot in view of the fact that the 

examiner has agreed that appellant has sufficiently demonstrated conception in * 

the United States before the publication date of the Asahi Shinbum article and 

diligence to a reduction to practice. Appellants note that on December 3, 1998, 

Appellants petitioned for withdrawal of the final rejection since the examiner in 

the Final Action did not respond to Appellants' request for reasons why the 

examiner did not find that appellants effectively swore behind the date of the 
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Asahi Shinbum article in the Substitute Amendment dated March 6, 1997. That 
petition was denied by decision dated February 8, 1999 of Richard V. Fisher, 
Director Group 1700. The argument presented in the Brief on pages 39-44 in 
response to which the examiner has withdrawn the 35 USC 102/103 rejections 
over the Asahi Shinbum article is essentially identical to that presented in the 
petition to withdraw the Final Rejection and in response filed December 3, 1998. 
The decision not to withdraw the Final Rejection and not to withdraw the 35 USC 
102/103 rejection over the Asahi Shinbum article required that appellants invest 
substantial time, effort and cost to prepare the argument presented in the Brief 
at pages 21-51. 

The Examiner Has Not Rebutted Appellants ' 
Claim of Priority to the Priority Document 

Appellants disagree with the examiner statement "Accordingly, the issue 
of claims 24-26, 86-90, 96-135 and 137-177 being supported by the priority 
document is believed moot in view of the withdrawal of the prior art rejections." 
Support for claims in a priority document is a separate and distinct issue from 
whether the claims are anticipated by a reference under 35 USC 102 or obvious 
over a reference under 35 USC 103. Therefore, the issue of claims 24-26, 
86-90, 96-135 and 137-177 being supported by the priority document is not 
moot in view of the withdrawal of the prior art rejections. Since the examiner did 
not rebut applicants detailed and specific argument rebutting the examiners view 
that appellants' claims are not supported by the priority document, appellants 



Application 08/303,561 



14 



request the board to reverse the examiner and grant applicants claim of priority 
to the priority document. 

Grouping of Claims 

In response to applicants grouping of the claims in the brief the examiner 

states: 

The appellant's statement in the brief that certain claims do not 
stand or fall together is not agreed with because appellant merely 
states "Each claim is appealed individually" but fails to present any 
detailed reasoning in support of such a statement. 

Appellants disagree with the examiner that they have failed to present any 
detailed reasoning in support of their statement that "Each claim is appealed 
individually." Specific arguments as to each claim are given on pages 114-173 
of the brief. Since the examiner has not commented on nor rebutted any of 
these arguments, appellants are entitled to have each claim appealed 
individually. 

The Examiner Has Not Rebutted Appellants' Argument That The 
Prior Art Rejections Necessarily Require That All Of Appellants' 
Claims Rejected Under 35 USC 120/103 Are Fully Enabled 

In paragraph 9 of the Answer entitled "Prior Art of Record" the examiner 
states "No prior art is relied upon by the examiner in the rejection of the claims 
under appeal". Applicants disagree. Claims 24-26, 86-90, 96-135 and 137-177 
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have been rejected as anticipated under 35 USC 102(a) by the Asahi Shinbum 
article, and claims 24-26, 86-90, 96-135 and 137-177 have been rejected as 
obvious under 35 USC 103(a) in view of the Asahi Shinbum article. These 
rejections have not in fact been withdrawn, but, as stated above, have in fact 
been found to be moot. 

In the Final Action all the claims, except claim 136, were rejected either 
under 35 USC 102 or 35 USC 103 over the Asahi Shinbum article. Thus in the 
Final Action, the Examiner is stating that everything within applicants * 
non-allowed claims rejected under 35 USC 102 over this article, is found in the 
Asahi Shinbum article and a person of skill in the art can practice the invention 
of applicants' claims rejected under 35 USC 102 with what is taught in the Asahi ' 
Shinbum article alone. Moreover, in the Final Action, the examiner is stating that 
all the claims rejected under 35 USC 103 over the Asahi Shinbum article alone 
can be practiced by a person of skill in the art with what is taught in the Asahi 
Shinbum article in combination with what is known to a person of skill in the art 
All of applicants' claims rejected over the Asahi Shinbum article are dominant to 
(or generic to) the one claim, claim 136, allowed in the Final Action . Thus by 
stating that all the non-allowed claims are anticipated or obvious over the Asahi 
Shinbum article alone, the Examiner is stating that a person of skill in the art 
needs nothing more that what is taught in the Asahi Shinbum article or what is 
taught therein in combination with what is known to a person of skill in the art to 
practice that part of each of appellants non-allowed claims which does not 
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overlap applicants' allowed claim. Thus, it logically follows from the 35 USC 
102/103 rejections that all of appellants' claims are fully enabled. 

The Asahi Shinbum article states in the first paragraph: 

A new ceramic with a very high T c of 30K of the 
superconducting transition has been found. The 
possibility of high T c - superconductivity has been 
reported by scientists in Switzerland this spring. The 
group of Prof. Shoji TANAKA, Dept. Appl. Phys. Faculty 
of Engineering at the University of Tokyo confirmed in 
November, that this is true. 

and in the second paragraph: 

The ceramic newly discovered, is an oxide compound 
of La and Cu with Barium which has a structure of the 
so-called perovskite and shows metal-like properties. 
Prof. Tanaka's laboratory confirmed that this material 
shows diamagnitism (Meisner effect) which is the most 
important indication of the existence of 
superconductivity. 

The Swiss scientist are the inventors of the present application. Thus this 
clearly refers to applicants work which was reported in appellants 1 article which 
is incorporated by reference in the present application . These passages say 
that Prof. Tanaka confirmed applicants work. The newly discovered ceramic 
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referred to in the article is the ceramic reported on in appellants' article. It is 
thus clear that for the examiner to have rejected appellants claim over the Asahi 
Shinbum article under 35 USC 102 or 35 USC 103, the examiner necessarily 
had to find that appellants' article fully enabled their claims. 

In the answer the examiner has not commented on nor rebutted these 
arguments. In appellants' brief at pages 21-22 and at pages 49-51 appellants 
apply these arguments in detail to the rejection of applicants claims under 35 
USC 102 and 35 USC 103, respectively. The examiner, therefore, must be 
taken to agree with applicants argument in the brief that their teaching has fully 
enabled all of their claims. 

At pages 50-52, at the beginning of appellants' arguments in regard to the 
objections and rejection based on 35 USC 112, first paragraph, appellants' have 
repeated these arguments, that is that the 35 USC 102/103 rejections over the 
Asahi Shinbum article logically requires that all of appellants' claims are fully 
enabled by appellants' teaching . The examiner has again not responded nor 
rebutted them. The examiner, therefore, must be taken to agree with applicants, 
argument in the brief that their teaching has fully enabled all of their claims. 

The examiners rejections under 35 USC 102 and 103 over the Asahi 
Shinbum articles have been maintained since the Office Action dated August 26, 
1992. Thus the examiner has maintained the view that all of appellants' claims 
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are fully enabled for abou, eight years. In view of ,he fac. fha, .he examiner has 
no. rebutted applicants' arguments the Board does no. have to consider the 
examiner's objection under 35 USC 1 12, firs, paragraph, ,h a , ,he specification 
fails .o provide an enabling disclosure commensurate with the scope of the 
claims and the rejections of claims under 35 USC 112, firs, paragraphs, for lack 
of enablement. 



in sununay. all of applicants' claims on appeal, except for claim 136, were 
originafly rejected under 35 USC 102 and/or 103 as being anticipated or obvious 
over the Asahi Sinbum article which only stated that a professor in Japan 
reproduced applicants work reported in applicants' published article which was 
incorporated by reference in the present application. The only logical 
conclusion from these rejections is that applicants' teaching fully enabled the 
claims originally rejected under 35 USC 102 and/or 103 which is all of applicants 
claims except for claim 136. The examiner in the answer has not rebutted this. 
The examiner has, therefore, conceded, and is estopped from denying, that all of 
appellants' claims are fully enabled by applican ts' teaching. 

z 

Grounds For Rejection 
In paragraph 10 of the answer entitled 'Grounds of Rejection" the 
examiner as stated above introduces a new ground for rejection . The examiner 
states: 

The following ground(s) of rejection are applicable to the 
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appealed claims: 



The specification is objected to under 35 U.S.C. § 1 12, first 
paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. 

In support of this statement the examiner states: 

The present specification is deemed to be enabled only for 
compositions comprising a transition metal oxide containing at 
least a) an alkaline earth element and b) a rare-earth element or 
Group NIB element. The art of high temperature (above 30'K) 
superconductors is an extremely unpredictable one. Small 
changes in composition can result in dramatic changes in or loss of 
superconducting properties. The amount and type of examples 
necessary to support broad claims increases as the predictability 
of the art decreases. Claims broad enough to cover a large 
number of compositions that do not exhibit the desired properties 
fail to satisfy the requirements of 35 U.S.C. 112. Merely reciting a 
desired result does not overcome this failure. In p articular, the 
question arises: Will any layered perovskite material exhibit 
superconductivity. 
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Except for the first sentence which is the new ground for rejection , 
Appellants have responded in detail to these comments in the brief. A large 
number of examples are needed to support a broad claim in an unpredictable art 
only if a person of skill in the art has to engage in undue experimentation to 
determine embodiments not specifically recited in appellants' teachings. It is the 
examiner's burden to show that undue experimentation is necessary. The 
examiner has presented no extrinsic evidence that a person of skill in the art 
would have to engage in undue experimentation. The examiner has stated 
without support that the art of high temperative superconductivity is an extremely 
unpredictable one. Appellants have not merely stated a desired result as clearly 
shown by the five affidavits submitted by experts in the field , the Poole book and 
the Rao article. And it is not necessary for any layered perovskite to work to 
satisfy 35 USC 1 12, first paragraph, it is only necessary that they can be 
determined without undue experimentation. 

The examiner restates without support that "It should be noted that at the 
time the invention was made, the theoretical mechanism of superconductivity in z 
these materials was not well understood. That mechanism still is not 
understood." Appellants note that the theory of superconductivity has been 
understood for some time. For example, at page 20 of the brief the book by Von 
Laue is referred to. This book was published in English in 1952 and presents a 
comprehensive theory of superconductivity. The entire text of this book is 
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included in Attachment A of this reply brief. Notwithstanding, for a claim to be 
enabled under section 112, it does not require an understanding of the theory. 
The examiner then conclusorily states "Accordingly, there appears to be little 
factual or theoretical basis for extending the scope of the claims much beyond 
the proportions and materials actually demonstrated to exhibit high temperature 
superconductivity". This statement is clearly inconsistent with In re Angstadt 190 
USPQ 219 and In re Wands 8 USPQ2d 1400 which hold that to satisfy the first 
paragraph of 35 USC 1 12 it is only necessary that a person of skill in the art not 
exercise undue experimentation to make samples that come within the scope of 
the applicants claims. Appellants have clearly shown that only routine 
experimentation is needed to fabricate samples to practice applicants claimed 
invention. The examiner has not denied, nor rebutted this. The examiner again 
incorrectly cites Brenner v. Morrison stating a "patent is not a hunting license. It 
is not a reward for the search, but a reward for its successful conclusion". As 
stated in the brief, this quote applies to utility not to enablement and is thus 
incorrectly cited by the examiner. 

Reply to Answer Paragraph (1 1) Entitled "Response to Argument" 

The examiner states: 

As discussed above in section 6 Issues, the prior art rejection over 
Asahi Shinbum, International Satellite Edition (London), November 
28, 1986 (hereinafter, "the Asahi Shinbum article") is withdrawn in 
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view of applicant's remarks. It is believed that the withdrawn of the 
prior art rejection addresses each of applicant's remarks appearing 
at pages 7-51 and pages 1 14-173 of the Substitute Brief filed 
1/18/00 (paper #89), 

Applicants disagree with the examiner that "that the withdrawn of the prior 
art rejection addresses each of applicant's remarks appearing at pages 7-51 and 
pages 1 14-173 of the Substitute Brief". This is only true in so far as these pages 
contains arguments in rebuttal of the rejections under 35 USC 102 and 103 
which have been rendered moot since the examiner has been convinced by their 
argument submitted prior to the Final Action that appellants conceived their 
invention in the United States prior to the date of the Asahi Sinbum article and 
were diligent to a reduction to practice . As noted above, the examiner has not 
rebutted applicants argument that the 35 USC 102 and 103 rejections over the 
Asahi Sinbum article necessarily requires that applicants have fully enabled all 
their claims. Moreover, pages 1 14-173 have arguments in support of the 
patentability of each of the claims. The examiner has not specifically responded 
nor rebutted any of these specific arguments. Thus, these specific arguments 
are not rendered moot and must be considered by the Board. 

Appellants acknowledge that the rejection under under 35 USC 112, first 
paragraph, in the Final Office Action, has been modified in scope in the answer. 
The examiner has determined that the instant specification is enabled for 

Application 08/303,561 23 



compositions comprising a transition metal oxide containing an alkaline earth 
element and a rare-earth or Group 1MB element. Appellants disagree with this. 
As shown below there are numerous materials made according to appellants' 
teaching which do not come within the scope of the claims allowed by the 
examiner in the answer. 

The examiner logically inconsistently with the 35 USC 102/103 rejection 
of appellants' claims objects to appellants' specification and rejects claims as not 
enabled under 35 USC 1 12, first paragraph. With respect to the remaining 
claims rejected under 35 U.S.C. 112, first paragraph , the examiners referring to: 

1 . appellant's remarks appearing at pages 52-101 of the 
Substitute Brief; 

2. appellants' arguments filed 1/18/00; 

3. the Affidavits filed September 29, 1 995, January 3, 1 996 
(paper nos. 49 and 52); 

4. the after-final submissions December 1 5, 1 998: (1 .1 32 
Declarations of Mitzi, Tsuei, Dinger, Shaw and Duncombe) 
(Advisory mailed 2/25/99 (Paper 77E)) 

states they "have been fully considered but they are not deemed to be 
persuasive." (emphasis added) 

As noted at page 8 of the specification deemed means to have an 
opinion: believe. The examiner uses the word "deemed" often in the examiner's 
answer, that is, it is the examiner's opinion or belief unsupported by any factual 
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evidence. Applicants view is that the examiner's use of the word "deemed" 
necessarily requires a finding that the examiner has not meet the examiner's 
burden for establishing a case of lack of eneablement since the argument is only 
based on the examiner's opinion or belief and not on any significant factual 
evidence. As noted at page 64 of the Brief In re Angstadt states at 190 USPQ 
219: 

We note that the PTO has the burden of giving reasons, supported 
by the record as a whole, why the specification is not enabling. In 
re Armbruster, 512 F.2d 676, 185 USPQ 152 (CCPA 1975). 
Showing that the disclosure entails undue experimentation is part 
of the PTO's initial burden under Armbruster; this court has never 
held that evidence of the necessity for any experimentation, 
however slight, is sufficient to require the applicant to prove that 
the type and amount of experimentation needed is not undue. 

The examiner in the answer has not commented on applicants arguments 
rebutting the examiner's reasons for non-enablement. The examiner has not 
satisfied his burden of giving reasons, supported by the record as a whole, why 
the specification is not enabling. Applicants have provided extensive evidence z 
that to practice applicants claimed invention does not require undue 
experimentation but only requires routine experimentation. That only routine 
experimentation is needed to practice applicants claimed invention is shown for 
example by the affidavits of Mitzi, Dinger, Tsuei, Shaw and Duncombe, the 
article of Rao et al. and the book of Poole et al. all of which state or show it is 
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straight forward to use the general principles of ceramic science to make high T c 
transition metal oxide superconductors which is appellants' teaching. 

The examiner has not rebutted this but merely deems applicants 
specification to be non-enabling, that is, it is the examiners opinion or belief that 
applicants specification is nonenabling. 

The examiner further states: 

The additional case law and arguments by the applicants have 
been duly noted. For the reasons that follow, however, the record 
as a whole is deemed to support the initial determination that the 
originally filed disclosure would not have enabled one skilled in the 
art to make and use the invention to the scope that it is presently 
claimed. (Emphasis Added) 

The examiner has not commented upon nor rebutted appellants' 
application of these cases to the facts of the present claims on appeal. The 
examiner merely deems (that is in the examiners opinion or belief ) "the 
originally filed disclosure would not have enabled one skilled in the art to make 
and use the invention to the scope that it is presently claimed." The examiner 
presents no intrinsic or extrinsi c facts to support the examiner's opinion or belief. 
The examiner has, therefore, not met his burden "of giving reasons, supported 
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by the record as a whole, why the specification is not enabling." In re 
Armbruster, 512 F.2d 676, 185 USPQ 152 (CCPA 1975). Merely stating without 
evidentiary support that the art of high T c superconductivity is unpredictable and 
stating without support that the theoretical mechanism is not understood does 
not satisfy the examiner's burden. 

The examiner further states: 

The applicants quote several passages from their specification at pp. 
13-15 of their September 29, 1995 Amendment, but the issue is the scope 
of enablement, not support. The present disclosure may or may not 
provide support for particular embodiments, but the issue here is the 
scope to which that disclosure would have taught one skilled in the art 
how to make and use a composition which shows the onset of 
superconductivity at above 26°K. Construed in light of that issue, the 
invention is not deemed to have been fully enabled by the disclosure to 
the extent presently claimed. (Emphasis Added) 

Again the examiner deems appellants' claims not enabled. At page 54 of 
the brief appellants state "Applicants do not have to provide experimental results 
for every composition that fall within the scope of their claims when a person of 
skill in the art exercising routine experimentation has a reasonable expe ctation 
of success following applicants teaching to achieve a composition through which 
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can be flowed a superconducting current according to the teaching of Applicants' 
specification." The examiner has not commented upon nor rebutted this 
argument. As extensively shown in the brief, it is a matter of routine 
experimentation to make the compounds which come with in the scope of 
appellants' claims. The examiner has not commented on nor rebutted this. The 
examiner merely states "Construed in light of that issue, the invention is not 
deemed to have been fully enabled by the disclosure to the extent presently 
claimed." Again, the examiner is merely stating without any intrinsic or extrinsic 
evidence that it is the examiners' opinion or belief th at the invention is not fully 
enabled by the disclosure to the extent presently claimed. Again the examiner 
has not met his burden "of giving reasons, supported by the record as a whole, 
why the specification is not enabling." In re Armbruster, 512 F.2d 676, 185 
USPQ 152 (CCPA 1975). 

The examiner further states: 

(1) In their September 29, 1995 Amendment, the 

applicants argue that their disclosure refers to "the composition 
represented by the formula RE-TM-0, where RE is a rare earth or 
rare earth-like element, TM is a nonmagnetic transition metal, and 
0 is oxygen", and list several species such as "La 2 . x ,BaxCU0 4 . y " 
which they indicate are found in the present disclosure. 
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(2) 



Notwithstanding that argument, it still does not follow 



that the invention is fully enabled for the scope presently claimed. 
The claims include formulae which are much broader than the 
RE-TM-0 formula cited in the disclosure. Claim 24 recites "a 
transition metal oxide", claim 88 "a composition", and claim 96 "a 
copper-oxide compound". 

Appellants note that their disclosure is not limited to any particular 
formula as implied by the examiner. See for example the Summary of The 
Invention which states at page 7, lines 2-5, "In general, the compositors are 
characterized as mixed transition metal oxide systems where the transition metal 
can exhibit multivalent behavior". 

As stated in the brief at pages 54-55: 

According to In re Angstadt 190 USPQ 214, 218 in an 

unpredictable art, §112 does not require disclosure of a test with 

every species covered by a claim. The CCPA states: { 



To require such a complete disclosure would apparently 
necessitate a patent application or applications with 
"thousands" of examples or the disclosure of "thousands" 
of catalysts along with information as to whether each 
exhibits catalytic behavior resulting in the production of 
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hydroperoxides. More importantly, such a requirement 
would force an inventor seeking adequate patent 
protection to carry out a prohibitive number of actual 
experiments. This would tend to discourage inventors 
from filing patent applications in an unpredictable area 
since the patent claims would have to be limited to those 
embodiments which are expressly disclosed. A potential 
infringer could readily avoid "literal" infringement of such 
claims by merely finding another analogous catalyst 
complex which could be used in "forming 
hydroperoxides." 



This is exactly the situation in the present application. If applicants are 
limited to the claims that are allowed by the examiner, a potential infringer could 
readily avoid "literal" infringement of such claims by merely fin ding, through 
routine experimentation, other transition metal oxides having a high Tc. As 
shown below there are numerous materials made according to appellants 1 
teaching which do not come within the scope of the claims allowed by the 
examiner in the answer. 

The examiner further essentially repeats what was stated in the Final 



The present specification actually shows that known forms of a 
"transition metal oxide", "a composition", and "a copper-oxide 
compound" do not show the onset of superconductivity at above 



Action: 
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26 9 ' K. At p. 3, line 20, through p. 4, line 9, of their disclosure, the 
applicants state that the prior art includes a "Li-Ti-0 system with 
superconducting onsets as high as 13.7°K." Official Notice is 
taken of the well-known fact that Ti is a transition metal. That 
disclosure also refers to "a second, nonconducting CuO phase" at 
p. 14, line 18. 

In response to this appellant stated at page 7 in the brief: 

Applicants claims are directed to "transition metal oxides", "a 
composition" and "a copper-oxide compound" having a T c in excess 
of 26°K which is carrying a superconducting current. Applicants 
claims do not include in the claimed method compositions having 
T c < 26°K. Thus the examples on page 3, line 20 - page 4, line 9, 
are not included in applicants claims. That these are trans ition 
metal oxides having T c < 26°K does not mean that Applicants' 
claims directed to transition metal oxides, compositions and copper 
oxides having T c > 26°K are not enabled. Applicants provide the 
teaching on how to fabricate such oxides having T c > 26°K. The 
"second non-conducting CuO phase" referred to at page 14, line 
18, again does not mean that applicants claims are not enabled. 
Applicants' statements at page 14 is part of applicants teaching on 
how to achieve an oxide having a T c > 26°K. The Examiner is 
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attempting to use Applicants' complete description of their teaching 
to show lack of enablement when, in fact, this complete teaching 
provides full enablement by showing how samples are and are not 
to be prepared. Applicants have claimed their invention 
functionally, that is, as a method of use so the Applicants' claim do 
not read on inoperable species. What the Examiner " seems to be 
obsessed with is the thought of ftransition metal oxides! 
which won't work to produce the intended result. Applicants 
have enabled those of skill in the art to see that this is a real 
possibility which is commendable frankness in a disclosure ." 
In re Angstadt, Supra. (Emphasis Added) 

The examiner has not commented on appellants citation of In re Angstadt 
in support of their position which has been presented as bolded and underlined 
above. The examiner seams to be of the view that the first paragraph of 35 USC 
112 requires absolute certainty. As stated in the brief at pages 54-55 according 
to In re Angstadt 190 USPQ 214, 218 in an unpredictable art, §112 does not 
require disclosure of a test with every species covered by a claim. In the answer * 
the examiner has not responded nor rebutted appellants' argument. 

As stated by appellants in the brief, in particular at page 63, according to 
In re Angstadt all that is necessary is that the experimentation required to 
determine which combinations have the desired result (i.e. Tc greater than 2G q K) 
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can be produced without undue experimentation and would not "require 
ingenuity beyond that to be expected of one of ordinary skill in the art". 190 
USPQ, 214, 218 in re Field v. Connover 170 USPQ, 276, 279 (1971). 
Appellants have provided extensive evidence that transition metal oxides can be 
made according to appellants* teaching without undue experimentation and 
without requiring "ingenuity beyond that to be expected of one of ordinary skill in 
the art". In the answer, the examiner has not responded to nor rebutted 
appellants' arguments. 

The examiner further states: 

Accordingly, the present disclosure is not deemed to have been 
fully enabling with respect to the "transition metal oxide" of claim 
24, the "composition" of claim 88, , or the "copper-oxide 
compound" of claim 96. (Emphasis added.) 

Again without facts or acceptable reasons the examiner "deems" 
appellants' claims not enabled and for the reasons given above appellants 
disagree. Appellants discovered that metal oxides have Tc > 26°K that is why 
they were awarded a Nobel Prize. With respect to the transition metal oxide of 
claim 24, the "composition" of claim 88 and the "copper-oxide compound" of 
claim 88, there is no evidence in the record that a person of skill in the art 
cannot practice the claimed invention without undue experimentation. The only 
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attempt made by the examiner to factually support the examiner's statement that 
the claims "are deemed pot enabled" are the examples provided by appellants 
which show T c < 26°K. Appellants provide this teaching so that a person of skill 
in the art will be fully informed on how to practice appellants invention. In this 
regard the examiner states: 

The examples at p. 18, lines 1-20, of the present specification 
further substantiates the finding that the invention is not fully 
enabled for the scope presently claimed. With a 1 :1 ratio of (Ba. 
La) to Cu and an x value of 0.02, the La-Ba-Cu-0 form (i.e., 
"RE-AE-TM-0", per p. 8, line 11) shows no superconductivity". 
With a 2:1 ratio of (Ba, La) to Cu and an x value of 0.15, the 
La-Ba-Cu-0 form shows an onset of superconductivity at "T c = 26 
-K". It should be noted, however, that all of the claims in this 
application require the critical temperature (T c ) to be "in excess of 
26 5 K" or "greater than 26 9 K". 

Appellants note that examiner states that "the present specification 
further substantiates the finding that the invention is not fully enabled" 
(Emphasis added) misrepresents the examiner's argument up to this point since 
up to this point the examiner has only used the unsupported statements that the 
theory of high Tc art is very unpredictable and that the theory of high Tc in these 
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materials is not understood. These unsupported statements do not substantiate 
anything and should be disregarded by the Board. 




Appellants note that the examiner cites 3 examples from applicants' 
specification which are transition metal oxides which do not have a have T c > 
26°K: 1) a Li-Ti-0 system with superconducting onsets as high as 13.7°K ( cited 
at p. 3, line 20, through p. 4, line 9), 2) the 1:1 ratio with an x=0.02 sample cited 
on page 18, line 7, which did not show superconductivity, and 3) the 2:1 
composition with x=0.15 with a resistivity drop that occurs at 26 9 K. In appellants 
view the examiner is making a specious argument in regards to the third 
example. Thus there are only two examples upon which the examiner is 
"deeming" applicants claims not enabled. The examiner seems to be of the 
view that an applicants' must have 100% predictability. Appellants and the 
courts disagree. The fact that there are transition metal oxides having T c < 26 9 K 
does not mean that applicants have not fully enabled their claimed invention. If 
only routine experimentation is needed to determine which transition metal 
oxides have T c > 26 5 K, without requiring ingenuity beyond that to be expected of 
one of ordinary skill in the art, then applicants' disclosure enables applicants' 
claims. In the brief at page 65 appellants note that In re Angstadt states at 190 
USPQ219: 



We note that the PTO has the burden of giving reasons, 
supported by the record as a whole, why the specification is not 
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enabling. In re Armbruster, 512 F.2d 676, 185 USPQ 152 (CCPA 
1 975). Showing that the disclosure entails undue 
experimentation is part of the PTO's initial burden under 
Armbruster; this court has never held that evidence of the 
necessity for any experimentation, however slight, is sufficient 
to require the applicant to prove that the type and amount of 
experimentation needed is not undue. ... Without undue 
experimentation or effort or expense the combinations which 
do not work will readily be discovered and, of course, nobody 
will use them and the claims do not cover them. The 
[examiner] wants appellants to make everything predictable in 
advance, which is impracticable and unreasonable. ... The 
key word is "undue," not "experimentation." (Emphasis 
Added) 

The examiner has not commented on nor rebutted this argument. The 
examiner's statement that "the present disclosure is not deemed to have been 
fully enabling" is not sufficient to meet the examiner's burden under In re 
Armbruster and the examiner has thus failed to establish that applicants claims 
are not enabled. "Appellants do not have to make everything predictable in 
advance" where, as here, the experimentation to make samples that can be used 
within the scope of the appellants' claims is not undue. 

The examiner further states: 
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The applicants also have submitted three affidavits attesting to the 
applicants' status as the discoverers of materials that superconduct 
> 26 Q K. Each of the affidavits further states that "all the high 
temperature superconductors which have been developed based 
on the work of Bednorz and Muller behave in a similar manner 
(way)". Each of the affidavits add "(t)hat once a person of skill in 
the art knows of a specific transition metal oxide composition which 
is superconducting above 26 9 K, such a person of skill in the art, 
using the techniques described in the (present) application, which 
includes all known principles of ceramic fabrication, can make the 
transition metal oxide compositions encompassed by (the present) 
claims ... without undue experimentation or without requiring 
ingenuity beyond that expected of a person of skill in the art." All 
three affiants apparently are the employees of the assignee of the 
present application. Those affidavits do not set forth particular 
facts to support the conclusions that all superconductors based on 
the work behave in the same way and that one skilled in applicants' 
work behave in the same way and that one skilled in the art can 
make those superconductors without undue experimentation. 
Conclusory statements in an affidavit or specification do not 
provide the factual evidence needed for patentability. 
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The examiner has incorrectly stated that appellants have produced three 
affidavits. Appellants have produced five affidavits of affiants who are employed 
at the IBM, Thomas J. Watson Research Center. The affidavits of Shaw and 
Duncombe were reviewed and considered in paper 77E, page 2 and are referred 
to at page 10 of the answer. The affidavits of Mitzi, Dinger, Tsuei, Shaw and 
Duncombe and the book of Poole et al. state it is stra ight forward to use the 
general principles of ceramic science to make high T c transition metal oxide 
superconductors following appellants' teaching. The book of Poole et al. and 
the affidavit of Duncombe show numerous example of high Tc superconductors 
produced according to applicants teaching. The affidavits of Shaw and 
Duncombe cites numerous books and articles which provide the general 
teaching of ceramic science at the time of and prior to the filing date of the 
present application. The affidavit of Duncombe also provides several hundred 
pages copied from Mr. Duncombe's notebooks starting from before appellants' 
filing date showing the fabrication of numerous samples. In regards to these 
pages, Mr. Duncombe states "I have recorded research notes relating to 
superconductor oxide (perovskite) compounds in technical notebook IV with 
entries from November 12, 1987 to June 14, 1998 and in tech nical notebook V « 
with entries continuing from June 7, 1988 to May 1989." Mr. Duncombe's 
affidavit list some of the compounds prepared using the general principles of 
ceramic science: Y, Ba 2 Cu 3 O x ; Y, Ba 2 Cu 3 0 3 ; Bi 215 Sr,. 98 Ca,. 7 Cu 2 O i+8 ; Ca (2 . x) 

Sr x Cu Ox and Bi 2 Sr 2 Cu O x . Appellants note that the last three examples do not 
come within the scope of the claims allowed by the examiner in the answer since 
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they do not contain a rare earth or group III B element. The examiner has not 
commented on the data in Mr. Duncombe's affidavit. Mr. Duncombe's affidavit 
provides direct evidence that these examples were made following appellants 1 
teaching without undue experimentation. Moreover, in the answer the examiner 
quotes from the preface of the Poole article which states in part at A3 : "The 
unprecedented worldwide effort in superconductivity research that has taken 
place over the past two years has produced an enormous amount of 
experimental data on the properties of the copper oxide type materials that 
exhibit superconductivity above the temperature of liquid nitrogen. ... During this 
period a consistent experimental description of many of the properties of the 
principal superconducting compounds such as BiSrCaCuo, LaSrCuO, 
TIBaCaCuO. and YBaCuO has emerged". The first and third of these 
compositions does not come within the scope of the claims allowed by the 
examiner in the answer since they do not contain a rare earth or group III B 
element, even though Poole states that they are easy to make following the 
general principals of ceramic science as taught by appellants. Other data 
supporting appellants view is reported in the Review Article "Synthesis of 
Cuprate Superconductors" by Rao et al., IOP Publishing Ltd. 1993. A copy of * 
this article is in Attachment C to the reply brief. This article lists in Table 1 the 
properties of 29 cuperate superconductors made according to appellants 
teaching. Twelve (#'s 1, 8-13, 16, 17, 20, 21, 27 and 28 ) of those listed do not 
come within the scope of the claims allowed by the examiner. Only three of the 
29 have a Tc < 26 °K. Those twelve do not contain one or more of a rare earth, 
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a group 1 1 IB element or an alkaline earth element. It is thus clear that broader 
claims than allowed in the answer should be allowed since it is clear that the 
allowed claims can be avoided following appellants teaching without undue 
experimentation. Appellants are entitled to claims which encompass these 
materials since they were made following appellants' teaching. 

The article of Rao et al. in the first sentence of the introduction citing 
appellants' article - which is incorporated by reference in their application - 
acknowledges that appellants initiated the field of high Tc superconductivity. 
Appellants further note that the Rao article acknowledges that "a large variety of 
oxides" are prepared by the general principles of ceramic science and that 
appellants discovered that metal oxides are high Tc superconductors. 
Citing reference 5 therein - the book "New Directions in Solid State Chemistry", 
Rao et al. 1989 (Cambridge; Cambridge University Press) for which there is a 
1986 edition which predates appellants filing date Rao (See Attachment B) - Rao 
et al. states: 

Several methods of synthesis have been employed for preparing 
cuprates, with the objective of obtaining pure monophasic products 
with good superconducting characteristics [3, 4]. The most 
common method of synthesis of cuprate superconductors is the 
traditional ceramic method which has been employed for the 
preparation of a large variety of oxide materials [5]. Although the 
Application 08/303,561 40 



ceramic method has yielded many of the cuprates with satisfactory 
characteristics, different synthetic strategies have become 
necessary in order to control factors such as the cation 
composition, oxygen stoichiometry, cation oxidation states and 
carrier concentration. Specifically noteworthy amongst these 
methods are chemical or solution routes which permit better mixing 
of the constituent cations in order to reduce the diffusion distance 
in the solid state [5, 6]. Such methods include coprecipitation, use 
of precursors, the sol-gel method and the use of alkali fluxes. The 
combustion method or self-propagating high-temperature synthesis 
(SHS) has also been employed. 

Reference 5 is another example of a reference to the general principles of 
ceramic science incorporated into appellants teaching. The Rao et al. article 
states that the 29 materials reported on in the article and fabricated in Table 1 
are fabricated using the general principles of ceramic science. Moreover, the 
Rao article states that these materials are fabricated by what the Rao article 
calls the "ceramic method" which is the preferred embodiment in appellants 
specification, yet 12 of the 29 materials in Table 1 do not come within the scope 
of the claims allowed by the examiner in the answer. Thus known examples 
fabricated according to appellants' teaching will not be literally infringed by the 
Rao, Duncombe and Poole examples. 
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The examiner further states: 

Those affidavits do not overcome the non-enablement rejection. 
The present specification discloses on its face that only certain 
oxide compositions of rare earth, alkaline earth, and transition 
metals made according to certain steps will superconduct at > 
26 5 K. 

As stated above, In re Angstadt 190 USPQ 214, 218 held that in an 
unpredictable art, §112 does not require disclosure of a test with every species 
covered by a claim. As stated above, appellants note that the examiner has 
presented no extrinsic evidence that the art of high Tc superconductivity is 
unpredictable. It is the examiner's burden to show that a person of skill in the art 
would have to engage in undue experimentation to practice applicants' claimed 
invention. The examiner has clearly not done this. The only evidence that the 
examiner offers in support of his determination of nonenablement are three 
examples of metal oxide with T c < 26°K which the appellants with commendable 
frankness have included in their specification. Appellants also note, as stated 
above, there are many other materials made according to appellants' teaching 
reported in the literatu re made following appellants teaching which do not come 
within the scope of the claims allowed in the examiner's answer. 

The examiner further states: 
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Those affidavits are not deemed to shed light on the state of the 
art and enablement at the time the invention was made. One may 
know now of a material that superconducts at more than 26°K, but 
the affidavits do not establish the existence of that knowledge on 
the filing date for the present application. Even if the present 
application "includes all known principles of ceramic fabrication", 
those affidavits do not establish the level of skill in the ceramic art 
as of the filing date of that application. 

The examiner stated to the contrary in paper 77E page 2, that "It is the 
examiner's maintained position that [the] general principles a ceramic fabrication 
were most certainly known prior to the filing date of the instant application." 
Thus the examiner acknowledges that the general principles of ceramic science 
were known prior to appellants filing date. There is no evidence in the record to 
indicate that anything more is needed to fabricate compositions which can be 
used to practice applicants' invention to the full scope that it is claim ed in the 
present invention. To the contrary, appellants have shown numerous examples * 
in the affidavits and references of samples fabricated according to appellants' 
teaching useful to practice their claimed invention. Notwithstanding, since the 
claims are method of use claims, appellants do not believe that they are required 
to provide a teaching of how to fabricate all compositions which may be used 
within the full scope of applicants' claimed invention. 
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The examiner acknowledges that the applicants are the pioneers in high 
temperature metal oxide superconductivity. However, the examiner states "The 
finding remains, nonetheless, that the disclosure is not fully enabling for the 
scope of the present claims". The examiner has not commented on appellants' 
comments in the brief that once applicants discovered high Tc in metal oxides, it 
was straight forward for others following appellants' teaching to make other 
examples of high Tc metal oxides. That appellants were the pioneers in Tc 
metal oxides is not the only issue. The relative ease of making other metal 
oxides is equally important. Applicants discovery is that metal oxides had high 
Tc. The fabrication techniques are not applicants dis covery since these 
techniques, as acknowledged by the examiner, were well known prior to 
applicants discovery. 

The examiner has cited seven decisions as providing the legal basis for 
this determination of non-enablement. In the brief appellants have extensively 
shown how these seven cases support appellants' position that they have fully 
enabled their claims. In the answer, the examiner has not rebutted appellants' * 
extensive analysis of these cases and how they apply to the present invention to 
support appellants' view that appellants' claims are fully enabled. The examiner 
has not rebutted appellants arguments as to how the examiner has misapplied 
these cases to the present application. The examiner states "That case law 
speaks for itself". Applicants agree that the case law speaks for itself, that is, it 
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supports appellants' position that their claims are fully enabled. The examiner 
apparently means by this statement that the case law supports the examiner's 
position that the rejected claims are not enabled. The examiner has not 
attempted to show how the facts of the cited cases relate to the facts of the 
present application. The examiner has essentially taken statements out of 
context from these cases to support the examiner's view. However, when the 
cases are analyzed as appellants have done in the brief, it is clear that theses 
cases support appellants view that their claims are fully enabled. 

The MPEP SECTION— 2164.01(a) entitled "Undue Experimentation Factors" 
citing In re Wands 8USPQ2d 1400 states: 

There are many factors to be considered when determining 
whether there is sufficient evidence to support a determination that 
a disclosure does not satisfy the enablement requirement and 
whether any necessary experimentation is "undue." These factors 
include, but are not limited to: 

(A) The breadth of the claims; 

(B) The nature of the invention; 

(C) The state of the prior art; 

(D) The level of one of ordinary skill; 

(E) The level of predictability in the art; 

(F) The amount of direction provided by the inventor; 

(G) The existence of working examples; and 

(H) The quantity of experimentation needed to make or use the 
invention based on the content of the disclosure. 
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The examiner has not applied these factors. Appellants have shown that: 



(A) Their claims are as broad as their discovery which is that metal 
oxides can carry a superconductive current for a To 26 5 K; 

(B) The invention is easily practiced by a person of skill in the art; 

(C) The state of the prior art clearly shows how to fabricate 
materials which can be used to practice appellants' invention; 

(D) The level of one of ordinary skill in the are is not high since as 
sated in the Poole et al. book materials to practice appellants 
invention are easily made and all that is needed to practice 
appellants' claimed invention is to cool the material below the Tc 
and to provide a current which will be a superconductive current. It 
has been well known how to do this since the discovery of 
superconductivity in 191 1. (See page 1 of "Superconductivity" by 
M. Von Laue) 

(E) There is no unpredictability in how to make materials to 
practice appellants' invention and there is no unpredictability in 
how to practice applicants' invention. The only unpredictability is 
which particular metal oxide will have a To 26- K. As extensively 
shown by appellants this is a matter of routine experimentation. 
The examiner has not denied not rebutted this.; 

(F) Appellants have provided extensive direction to make materials 
to practice their claimed invention. They have included all known 
principles of ceramic science. Also, as stated in the Poole book 
these materials are easily made. The examiner has not denied nor 
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rebutted this. The examiner has made no comment on the amount 
of direction provided by the appellants; 

(G) Appellants have provided sufficient working examples and 
examples of metal oxides that have Tc > 26°K for a person of skill 
in the art to fabricate materials that can be used to practice 
appellants 1 claimed invention; and 

(H) Appellants have shown that the quantity of experimentation 
needed to make samples to use the invention based on the content 
of the disclosure in the specification is routine experimentation. 

The MPEP SECTION— 2164.01(a) further states: 

The fact that experimentation may be complex does not 
necessarily make it undue, if the art typically engages in such 
experimentation. In re Certain Limited-Charge Cell Culture 
Microcarriers, 221 USPQ 1 165, 1 174 (Int'l Trade Comm'n 1983), 
aff'd. sub nom., Massachusetts Institute of Technology v. A.B. 
Fortia, 774 R2d 1 104, 227 USPQ 428 (Fed. Cir. 1985). 

See also In re Wands, 858 F.2d at 737, 8 USPQ2d at 1404. The 
test of enablement is not whether any experimentation is 
necessary, but whether, if experimentation is necessary, it is 
undue. In re Angstadt, 537 F.2d 498, 504, 190 USPQ 214, 219 
(CCPA 1976). MPEP 2164 

There is no statement by the examiner nor any evidence in the record that 
the experimentation to make materials to practice appellants' claimed invention 
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is complex or undue. But it is clear that even if the experimentation was complex 
to make samples to practice appellants' claimed invention it would not render 
appellants' claims not enabled since the art typically engages in the type of 
experimentation taught by appellants to make samples to practice their claimed 
invention. 

The facts of In re Wands have similarity to the facts of the present 
application under appeal. The Court at 8 USPQ2d 1406 held that: 

The nature of monoclonal antibody technology is that it involves 
screening hybridomas to determine which ones secrete antibody 
with desired characteristics. Practitioners of this art are prepared 
to screen negative hybridomas in order to find one that makes the 
desired antibody. 

Correspondingly appellants have shown that the nature of high Tc 
technology is that it involves preparing samples to determine which ones have 
Tc > 26°K - the desired characteristic. Practitioners of this art are prepared to 
prepare samples in order to find one that have the desired Tc. Nothing more is 
required under In re Wands. 

Appellants have shown that their specification is enabling with respect to 
the claims at issue and that there is considerable direction and guidance in the 
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specification; with respect to appellants' claimed invention there was a high level 
of skill in the art to fabricate samples at the time the application was filed; and 
all of the methods needed to practice the invention were well known. Thus 
appellants have shown that after considering all the factors related to the 
enablement issue, it would not require undue experimentation to obtain the 
materials needed to practice the claimed invention. The examiner has not 
denied nor rebutted this. 

A conclusion of lack of enablement means that, based on the evidence 
regarding each of the above factors, the specification, at the time the application 
was filed, would not have taught one skilled in the art how to make and/or use 
the full scope of the claimed invention without undue experimentation. In re 
Wright, 999 F.2d 1557,1562, 27 USPQ2d 1510, 1513 (Fed. Cir. 1993). It is the 
examiner's burden to show this and the examiner has clearly not done so. 

The breadth of the claims was a factor considered in Amgen v. Chugai 
Pharmaceutical Co., 927 F.2d 1200, 18 USPQ2d 1016 (Fed. Cir.), cert, denied, 
502 U.S. 856 (1991). In the Amgen case, the patent claims were directed to a 
purified DNA sequence encoding polypeptides which are analogs of 
erythropoietin (EPO). The Court stated that: 

Amgen has not enabled preparation of DNA sequences sufficient 
to support its all-encompassing claims. . . . [D]espite extensive 
statements in the specification concerning all the analogs of the 
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EPO gene that can be made, there is little enabling disclosure of 
particular analogs and how to make them. Details for preparing 
only a few EPO analog genes are disclosed. . . . This disclosure 
might well justify a generic claim encompassing these and similar 
analogs, but it represents inadequate support for Amgen's desire 
to claim all EPO gene analogs. There may be many other genetic 
sequences that code for EPO-type products. Amgen has told how 
to make and use only a few of them and is therefore not entitled to 
claim all of them. 927 F.2d at 1213-14, 18 USPQ2d at 1027. 

In the present application appellants have provided a teaching (and proof 
thereof) of how to make all known high Tc materials useful to practice their 
claimed invention. As the Amgen court states this type of disclosure justifies a 
generic claim. As the In re Angstadt court states the disclosure does not have to 
provide examples of al species within appellants claims where it is within the 
skill of the art to make them. There is no evidence to the contrary. 

The examiner states "[t]he appellants argue that their own examples do 
not support the determination of non-enabling scope of the invention. 
Nevertheless, the record is viewed as a whole. If the applicants could not show 
superconductivity with a T c > 26°K for certain compositions falling within the 
scope of the present claims, it is unclear how someone else skilled in the art 
would have been enabled to do so at the time the invention was made." The 
examiner avoids the essential issues. Even though appellants' claims do not 
cover inoperable species, In re Angstadt clearly permits a claim to include 
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inoperable species where to determine which species works does not require 
undue experimentation. The examiner has not presented any substantial 
evidence that undue experimentation is required to practice appellants' claim. 
This is the examiner's burden. On the other hand, appellants have presented 
five affidavits of experts, the book of Poole and the article of Rao all of which 
agree that once a person of skill in the art knows of appellants' invention, it is 
straight forward to fabricate other sample. Also, in response to the examiner's 
inquiry, "if the applicants could not show superconductivity with a T c > 26°K for 
certain compositions falling within the scope of the present claims, it is unclear 
how someone else skilled in the art would have been enabled to do so at the 
time the invention was made", it is clear that a person of skill in the art would 
have been enabled by routine experimentation following applicants teaching to 
determine other samples with T c > 26°K. This is all that is required, and there is 
no evidence in the record to the contrary. 

In the prosecution and the brief, appellants have noted that the examiner 
has taken a contrary view to appellants' five affiants each of whom has qual ified 
himself as an expert in the field of ceramic technology and in superconductivity. , 
Also, the examiners' argument for nonenablement is primarily based on the 
examiner "deeming" the rejected claims nonenabled based in the unsupported 
assertion that the art of high Tc is unpredictable and not theo retically 
understood, that is, the examiner's opinion or belief that the claims are not 
enabled. In the prosecution and the brief appellants requested the examiner to 
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submit an affidavit to qualify himself as an expert to conslusorily "deem" the 
rejected claims nonenabled and to substantiate the unsupported assertion s. 
The examiner has not submitted an affidavit. The examiner's opinions should 
therefore be stricken from the record. 37 CFR 104(d)(2) states "[w]hen a 
rejection in an application is based on facts within the personal knowledge of an 
employee of the office ... the reference must be supported when called for by the 
applicants, by an affidavit of such employee." (Emphasis Added) 

The examiner further states: 

The appellants argue that the "Examiner has provided no 
substantial evidence to support this assertion (of non-enabling 
scope of the invention). It is respectfully requested that the 
Examiner support (his) assertion with factual evidence and not 
unsupported statements." Nevertheless, the determination of non- 
enabling scope is maintained for the reasons of record. 

Appellants note the examiner has not responded to appel lant request that* 
the examiner support his view on nonenablement with an affidavit of facts rather 
than unqualified conslusory statements. 

The examiner further states: 
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The appellants argue that the "standard of enablement for a 
method of use is not the same as the standard of enablement for a 
composition of matter" and that their claimed invention is enabling 
because it is directed to a method of use rather than a 
composition. Basis is not seen for that argument, to the extent that 
it is understood. 

Applicants discovered that metal oxides had Tc > 26 9 K. This was not 
known prior to applicants' discovery. Once this is realized, the only enablement 
required for appellants' claims are to coo I a metal oxide below the Tc and to 
provides a superconducting current. It is not necessary for applicants to provide 
a detailed method of making every composition which can be used within the 
scope of their claims. Applicants* claims are not directed to the composition of 
matter. They are directed only to the use of the metal oxide as a superconductor 
with a Tc>26°K, that is, as a circuit element in operation. It was within the skill of 
the art to fabricate metal oxides using the appellants teaching and test them for 
a To 26°K using techniques well known prior to appellants filing date. 

Appellants agree that process of use claims are subject to the statutory 
provisions of 35 U.S.C. 1 12, first paragraph. However, those provisions are 
directed to the claimed process of use invention and not to a composition of 
matter claim. It is not relevant how a composition, which can be used to practice 
appellants' claims, is made since the invention is how the composition is used. 
Application 08/303,561 53 



Thus the type of enablement is different. For example, if a circuit containing a 
resister is claimed, the applicant does not have to teach all known methods to 
fabricate the resistor and the claim will read on circuits including resistors made 
by methods discovered after the filing date of the application. Here appellants 
are claiming a high Tc superconductor (a type of resistor) that carries a current 
below a temperature of Tc > 26°K. This is a circuit element in operation. 

The appellants asserted in the brief and in the prosecution that the 
examiner has not shown by evidence not contained within appellants' teaching 
that the art of high Tc superconductors is unpredictable. In response the 
examiner states "[t]o the extent that the same assertion is understood, the 
rejection is maintained for the reasons of record." Applicants' statement is ver y 
clear. The examiner is trying to avoid the issue since examiner has not shown 
by evidence not contained within applicants' teaching that the art of high Tc 
superconductors is unpredictable. The examiner has merely "deemed" it to be 
so. 

Appellants have extensively referred to "Copper Oxide Superconductors" 
by Charles P. Poole, Jr., et al., (hereinafter, "the Poole book" or "the Poole 
article") as supporting their position that higher temperature superconductors 
were not that difficult to make after their original discovery. This is because 
methods of making metal oxides which could be used to practice appellants' 
claimed invention were well known prior to applicants discovery that metal 
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oxides had a T c > 26°K. In response the examiner states "Initially, however, it 
should be noted that the Poole article was published after the priority date 
presently claimed". It is not relevant that the Poole article was published after 
the priority date since it is clear evidence that only routine experimentation was 
needed to practice appellants' claimed invention and there is no indication that 
anything more than appellants' teaching is needed. The examiner further 
comments on the Poole book stating, "[a]s such, it does not provide evidence of 
the state of the art at the time the presently claimed invention was made" . As 
noted in the brief, Poole clearly states that the materials that can be used within 
the scope of applicants claims were easily made. And as stated above the 
examiner has acknowledged that the fabrication techniques were well known 
prior to appellants' invention. Poole states that is why so much work was done 
in so short a period of time. This is clear and convincing evidence that persons 
of skill in the art were fully enabled by applicants teaching to practice applicants' 
claimed invention. It is not necessary for appellants to show that the data was 
generated prior to appellants' filing date. The examiner has not stated, nor is 
there any evidence presented by the examiner, nor is there any indicati on in the 
Poole book that anything more than what appellants taught was necessary to 
practice appellants' claimed invention. It is only necessary that persons of skill 
in the art can practice applicants claimed invention from appellants' teaching 
without undue experimentation. As stated in In re Angstadt there is no 
requirement of no experimentation to practice the claimed invention which is the 
standard the examiner is apparently applying . 
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The examiner further sates: 



Moreover, the present claims are directed to processes of 
using metal oxide superconductors, not processes of making them. 
Even if the Poole article provided direct evidence of the state of the 
art at the time the invention was made, which it apparently does 
not, that evidence still does not pertain to the issue at hand, 
namely, the process of using metal oxide superconductors to 
conduct electricity under superconducting conditions. 

The Poole article clearly does not pertain to the process of using metal 
oxide superconductors to conduct electricity under superconducting conditions 
prior to appellants invention since this is appellants' discovery and their 
invention. The Poole article clearly shows that once appellants revealed their 
discovery, it was easy to practice appellants' invention and to fabricate other 
materials to practice appellants' claimed invention. It is not relevant that the 
Poole article is after the date of appellants' patent application since there is no 
indication in Poole that anything more than what appellants have taught was 
used to create the easily created high Tc materials referred to by Poole. The 
Poole article clearly shows how these easily made materials can be used to 
practice appellants' claimed invention. The Poole book is directed to metal 
oxide materials carrying a superconducting current at T c > 26°K which can be 
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used in a variety of circuit configurations. Chapter 10 pp . 196-218 of the Poole 
book is directed to the process of using metal oxide superconductors to conduct 
electricity under superconducting conditions. The first paragraph of Chapter 10 
states: 

The principal applications of superconductors are based upon their 
ability to carry electric current without any loss, and therefore it is 
important to understand their transport properties. This chapter 
begins with a discussion of resistivity and critical current flow in the 
absence of externally applied fields. This is followed by a 
discussion of several techniques involving applied fields and 
thermal effects. The chapter concludes with sections on tunneling 
and the Josephson effect. 

Applicants acknowledge the Preface of the Poole Article states in part at 
A3:" The field of high-temperature superconductivity is still evolving ..." And 
applicants agree with the examiner that "the field of high-temperature 
superconductivity continued to grow, on the basis of on-going basic research, 
after the Bednorz and Meuller article was published." The automobile was 
discovered prior to 1900 and that field still , more than 100 years latter, continues 
to grow. The inventor of the automobile would have been able to claim an 
"automatically moving carriage under the power of an engine" which would be 
dominant to every automobile manufacture today even through the automobile 
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technology of today was unknown 100 years ago. Notwithstanding such a 
dominant claim, others could invent more specific improvements as the field 
continued to grow, on the basis of on-going basic research. That the fiel d of 
high-temperature superconductivity continued to grow, on the basis of on-going 
basic research, after the Bednorz and Meuller article was published does not 
mean that appellants are not entitled to a claim to their discovery event though it 
may dominate the inventions of others based on subsequent on-going basis 
research where that ongoing basis research followed appellants' teaching to 
fabricate, as taught by appellants, other specific materials to use as taught by 
appellants. 

In the first two full paragraphs on page 20 of the answer the examiner 
incorrectly refers to three affidavits submitted by app ellants. Appellants have 
submitted five affidavits all of which , as noted above, have been considered and 
entered. The affidavits of Shaw and Duncombe cited numerous text and articles 
in support of their affidavits. The affid avit of Duncombe provides several 
hundred pages of experimental data in regards to fabrication of numerous 
examples of metal oxides to practice appellants' claimed invention. t 

Appellants disagree that they have only enabled compositions containing 
an alkaline earth element and a rare earth or Group 1MB element to result in 
superconductive compounds which may in turn be utilized in the instantly 
claimed methods. This new ground for rejection necessitates the introduction of 
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new evidence to show why the examiners statement is incorrect. As noted 
above, there are numerous examples of high Tc superconductors made using 
the general principals of ceramic science as taught by appellants that existed 
prior to appellants' earliest filing date. Some of that data is in the affidavi t of 
Duncombe, the Poole book and the Rao article. 



In regards to the affidavits of Tsui, Dinger and Mitzi the examiner states 
"However, that additional indication also is considered to be a conclusory 
statement unsupported by particular evidence." To the extent that this statement 
is true the affidavits of Shaw and Duncombe, the book by Poole an the article by 
Rao provide particular evidence . In the answer even though these affidavits and 
the book by Poole have been considered, the examiner has not commented on 
this particular evidence and the examiner has not stated that this particular 
evidence does not support appellants' view that their claims are fully enabled. 

The examiner restates what is stated in the affidavits and comments: 



It is the examiner's maintained position that while general 
principles of ceramic fabrication were most certainly known prior to 
the filing date of the instant application, the utilization of such 
techniques to produce superconductive materials within the scope 
of the instant claims were not known. The affidavits are not 
effective to demonstrate enablement at the time the invention was 
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made. As stated in paper #66, page 8, one may now know of a 
material that superconducts at more than 26K, but the affidavits 
do not establish the existence of that knowledge on the filing date 
of the present application. 

The examiner states: " The affidavits are not effective to demonstrate 
enablement at the time of the invention was made". Appellants disagree that 
applicants five affidavits do not demonstrate enablement at the time the 
invention was made. The affidavits clearly state that the knowledge that existed 
prior to applicants filing date permitted a person of skill in the art to practi ce 
appellants' invention as claimed without undue experimentation. The examiner 
has presented no evidence to the contrary. 

It is not necessary for applicants to provide experimental evidence for all 
materials that come within the scope of applicants' claims. It is only necessary 
that a person of skill in the art can practice applicants' claimed inven tion without 
undue experimentation or without requiring ingenuity beyond that expected of a 
person of skill in the art. It is the examiner's burden to show that undue 
experimentation is required. The examiner has not done this. Also, that there 
may be specific metal oxides having high T c , which are not specifically identified 
in appellants' specification does not mean that appellants are not entitled to a 
claim generic to such a species where that species can be made without undue 
experimentation following appellants' teaching. In re Robins 166 USPQ 552, 
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555, CCPA 1970, Representative samples are not required by the statute and 
are not an end in themselves. The examiner has not shown that a person of skill 
in the art must exercise undue experimentation to make such a species. Thus 
the examiner has failed to meet his burden. 

The examiner concedes that "that while general principles of ceramic 
fabrication were most certainly known prior to the filing date of the instant 
application, the utilization of such techniques to produce superconductive 
materials within the scope of the instant claims were not known." The examiner 
has acknowledged that techniques to fabricate materials for use within the 
scope of applicants' claims were know prior to appellants 1 invention. Appellants 
agree that "the utilization of such techniques to produce superconductive 
materials within the scope of the instant claims were not known," since this was 
appellants' invention. If "the utilization of such techniques to produce 
superconductive materials within the scope of the instant claims" were known 
prior to applicants invention, applicants would not be the inventor. Prior to 
applicants discovery persons of skill in the art would not make metal oxides to 
use as a high T c superconductor since such use had to await appellants 1 z 
discovery. Such fabrication techniques have been used to produce metal oxides 
for use for some other purpose. 

The affidavit of Leonard submitted December 15, 1998 shows that 5,689 
articles reference appellants' article. The examiner apparently wants to limit 
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appellants' claims to their specific embodiments when the record as a whole 
clearly shows that all known high Tc materials can be made according to 
appellants' teaching. If the appellants are limited, as the examiner would have 
them limited, they should not have revealed their discovery and instead spent 
the rest of their life, in secret, experimenting to generate these 5,689 
experimental efforts, according to their original teaching, so that they could get 
generic claims to their original discovery. 

For the reasons given above and in the brief appellants request the board 
to reverse the examiner's rejection of claims under 35 USC 1 12, first paragraph. 

35 USC 112, Second Paragraph Rejections 

With respect to the remaining claims rejected under 35 U.S.C. 112, 
second paragraph, the examiner has not rebutted appellant's remarks appearing 
at pages 102-1 13 of the Substitute Brief. In response to appellants' arguments 
that the terms "rare-earth like", " perovskite-like", "layer-type" and 
"perovskite-type" are definite, the examiner states "those arguments are not 
found to be persuasive," but the examiner gives no reasons for this view. 

At page 21 of the answer, the examiner comments in regard to the claims 
rejected under 35 UCS 112, second paragraph, the examiner states that "[n]ote 
the Examiner declines to comment on appellants remarks regarding the 
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after-final submissions which have not been entered or considered by the 
examiner." These unentered after final submissions provide evidence that the 
terminology "perokskite-like", perovskite-type", and "rare-earth-like" were 
understood by persons of skill in the art prior to appellants' filing date. This 
evidence is in addition to evidence previously submitted to show th at theres 
terms were well understood in the art. Thus this new evidence is not directed to 
any new issues but is additional evidence on the s ame issue. Prior to the Final 
Action the undersigned attorney requested the examiner to specify what 
information was needed to convince the examiner that these terms were well 
understood in the art. They examiner did not provide any guidance to 
appellants. Thus a trial and error approach was used to see if what was 
submitted was sufficient to convince the examiner. The examiner again in the 
Final Action indicated he was not convinced and appellants submitted additional 
evidence in the after final submissions. Some of the additional evidence is 
issued US patents having claims containing the identical terminology which the 
examiner finds indefinite. Other evidence is issued US patents using similar 
terminology in issued claims indicates that the use of such terminology in US 
patent claims is standard USPTO practice. 

The examiner states: 

Each patent application is considered on its own merits. In some 
contexts it may have been clear in the art to use the term "like", 
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such as when the "like" term is sufficiently defined. In the present 
case, however, the terms "rare-earth like" and " perovskite-like" are 
unclear. 

The examiner would not comment on the after final submissions 
which bring to the attention of the examiner standard patent office practice 
which the patent examiner should know. There are many issued patents 
having claims including terminology "-type", "-like" and similar combination 
terms. The examiner's refusal to give reasons for rejecting applicants' use of 
this terminology while there are many issued patents using this terminology in 
the claims is "arbitrary and capricious". The examiner must give reasons. It is 
not sufficient to say "Each patent application is considered on its own merits" 
without giving reasons as to what the merits are in the present application which 
render these terms indefinite while not indefinite in the claims of issued patents. 

Appellant's published their publication in Z. Phys. B - Condensed Matter 
64 (1986) 189-193 (Sept. 1986) which is incorporated by reference in the 
present specification at page 6, lines 7-10 . (This article is referred to here in a§ 
a appellants' article.) Appellants filed the first application in the lineage fo r the 
present application on May 22, 1987. To the extent that the terminology 
"perovskite-tpye", "perovskite-like", etc. were not know prior to applicants 
discovery, it was placed into the vernacular of persons of skill in the art in the 
approximately eight months between the publication of appellants' article the 
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earliest filing date of the present application . Appellants' article was published 
in a highly regarded physics journal. The referees for the article apparently 
understood what appellants meant by this terminology. The appellants were 
awarded a Nobel Prize based on this article. The Nobel committee apparently 
understood what appellants were referring to. Appellants' article at page 189, 
fourth line of the abstract, refers to "a perovskite-like mixed-valent copper 
compound"; at page 189, lines 14-15 of the right column, refers to 
"perovskite-type or related metallic oxides"; at page 192, line 12 of the left 
column, refers to "layer-like phases"; and the 8th line of the conclusion at page 
192 refers to "a metallic perovskite-type layer-like structure". As stated in the 
brief at pages 106-107 the book by Poole uses this terminology attributing it to 
applicants article. Chapter VI, Section D, of the Poole Book is entitled 
"Pervoskite-type Superconducting Structures" pp. 78-81 . It is thus clear that the 
objected to terminology is understood by persons of skill in the art as of the 
earliest filing date of the present application. Moreover, as shown in the brief 
102 issued United States Patents uses the terminology "pervoskite like", two of 
which use this term in the claims. It is thus accepted USPTO practice to accept 
this term as definite. Also, as shown in the brief there are many issued patents 
using combinations of "-type" and "-like" with claims. Thus it is accepted USPTO 
practice to accept such terminology as definite. 
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Moreover, in the brief at pages 7-20, appellants extensively discuss the 
terminology of the present application which incorporates by reference 
appellants' article. 

Moreover, the affidavits of Duncombe and Shaw refer to a number of 
articles and texts on the general principles of ceramic science. One of these 
texts is "Structures, Properties and Preparation of Peroskite-type Compounds", 
F. S. Galasso (1969). This book was published about eighteen years before 
appellants' filing date. A copy of the complete text of this book was provided 
with the affidavits. The examiner does not comment on why a person of skill in 
the art would not know what a perovskite-type compound was in view of this 
book and the teaching of applicants' article. 

At page 105 of the brief appellants note that in Attachment A of their 
response of December 11, 1998, there are listed 68 United States Patents using 
the terminology "rare earth like" or rare earth and the like" and in Attachment B 
of this response there are listed 4 United States Patents with the term "rare earth 
like" or similar term in the claims. The examiner has not commented on why this 
term is not understood by a person of skill in the art in view of the use of this 
term in the specification and claims of issued United States Patents. In the brief 
appellants refer to numerous articles using the terminology "rare-earth-like" 
published before appellants filing date. The examiner has not commented on 
this. Appellants explain the meaning of "rare-earth-like" at page 7, lines 8-25, 
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"[a] rare earth-like element (sometimes termed a near rare earth element) is one 
whose properties make it essentially a rare earth element 

It is thus clear that the meaning of "perovskite-type", "perovskite-like" and 
"rare-earth-like" are apparent from applicants teaching and the prior art, and that 
it is accepted USPTO practice to use such terminology in the claims. The 
examiner has not commented on nor rebutted appellants arguments. The 
examiner has merely stated that there terms are indefinite without further 
comment. 

For reasons given above and in the brief, appellants request the Board to 
reverse the examiners rejection of claims under 35 USC 112, second paragraph. 

CONCLUSION 

In view of the argument herein and in the brief, Applicants request the 

Board: 

1 . reverse the determination that claims 24-26, 86-90, 96-135 
and 137-177 are not supported by the priority document; 

3. reverse the rejection of claims 24-26, 88-90, 96-102, 
109-113, 129-131, 134, 135, 139-142, 145, 149-151, 158, 159, 
164-166, 169-170 and 174-177 as not enabled under 35 USC 112, 
first paragraph; and 
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4. reverse the rejection of claims 86, 87, 96-108, 1 12, 1 13, 
1 17, 1 18, 122, 123, 127, 128 and 147 indefinite under 35 USC 1 12 
second paragraph. 

Please charge any fee necessary to enter this paper to deposit account 
09-0468. 




IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 21 8 

Yorktown Heights, New York 10598 
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Abstract. There has been unprecedented activity pertaining to the synthesis and 
characterization of superconducting cuprates in the last few years. A variety of 
synthetic strategies has been employed to prepare pure monophasic cuprates of 
different families with good superconducting properties. Besides the traditional 
ceramic method, other methods such as coprecipitation and precursor methods, the 
sol-gel method, the alkali flux method and the combustion method have been 
employed for the synthesis of cuprates. Depending on the requirements, varying 
conditions such as high oxygen or hydrostatic pressure and low oxygen fugacity are 
employed in the synthesis. In this review, we discuss the synthesis of the various 
types of cuprate superconductors and point out the advantages and disadvantages 
of the different methods. We have provided the necessary preparative details, 
presenting the crucial information in tabular form wherever necessary. 



1. Introduction 

Since the discovery of high-7^ superconductivity in the 
La-Ba-Cu-O system [1], a variety of cuprate super- 
conductors with T c s going up to 128 K have been syn- 
thesized and characterized [2, 3]. No other class of 
materials has been worked on so widely and intensely in 
recent years as have the cuprate superconductors. 
Several methods of synthesis have been employed for 
preparing the cuprates, with the objective of obtaining 
pure monophasic products with good superconducting 
characteristics [3, 4]. The most common method of syn- 
thesis of cuprate superconductors is the traditional 
ceramic method which has been employed for the prep- 
aration of a large variety of oxide materials [5]. 
Although the ceramic method has yielded many of the 
cuprates with satisfactory characteristics, different syn- 
thetic strategies have become necessary in order to 
control factors such as the cation composition, oxygen 
stoichiometry, cation oxidation states and carrier con- 
centration. Specially noteworthy amongst these 
methods are chemical or solution routes which permit 
better mixing of the constituent cations in order to 
reduce the diffusion distances in the solid state [5, 6]. 
Such methods include coprecipitation, use of precur- 
sors, the sol-gel method and the use of alkali fluxes. The 
combustion method or self-propagating high- 
temperature synthesis (shs) has also been employed. In 
this review, we will discuss the preparation of cuprate 
superconductors by the different methods, mentioning 

* Contribution No 874 from the Solid State and Structural Chemistry 
Unit. 



the special features of each method and the conditions 
employed for the synthesis. In table 1, we give a list of 
the cuprate superconductors discussed in this review 
along with their structural parameters and approximate 
7^ values. Preparative conditions such as reaction tem- 
perature, oxygen pressure, hydrostatic pressure and 
annealing conditions are specified in the discussion and 
given in tabular form where necessary. It is hoped that 
this review will be found useful by practitioners of the 
subject as well as those freshly embarking on the syn- 
thesis of these materials. 



2. Ceramic method 

The most common method of synthesizing inorganic 
solids is by the reaction of the component materials at 
elevated temperatures. If all the components are solids, 
the method is called the ceramic method [5]. If one of 
the constituents is volatile or sensitive to the attno- 
sphere, the reaction is carried out in sealed evacuated 
capsules. Platinum, silica or alumina containers are gen- 
erally used for the synthesis of metal oxides. The start- 
ing materials are metal oxides, carbonates, or other salts, 
which are mixed, homogenized and heated at a given 
temperature sufficiently long for ihe reaction to be 
completed. A knowledge of the phase diagram is useful 
in fixing the composition and conditions in such a syn- 
thesis. 

The ceramic method generally requires relatively high 
temperatures (up to 2300 K) which are generally 
attained by resistance heating. Electric arc and skull 
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Table 1. Structural parameters and approximate T c values of cuprate superconductors. 



Cuprate 



Structure 



1 La 3 Cu0 4 + , 

2 La 3 _,Sr,(BaJCu0 4 

3 La 2 Ca 1 _,Sr JI Cu 2 0 6 

4 YBa 2 Cu 3 0 7 

5 YBa 2 Cu 4 0 8 

6 Y 2 Ba 4 Cu 7 0 15 

7 Bi 2 Sr 2 Cu0 6 

8 Bi 2 CaSr 2 Cu 2 0 8 

9 Bi 2 Ca 2 Sr 2 Cu 3 0 1o 

10 Bi 2 Sr 2 (Ln,_,Ce,) 2 Cu 2 0 10 

11 TI 2 Ba 2 Cu0 6 

12 TI 2 CaBa 2 Cu 2 O fl 

13 TI 2 Ca 2 Ba 2 Cu 3 0 10 

14 TI(BaLa)CuO s 

15 Tl (Srl_a)Cu0 5 

16 (Tl 0 5 Pb Q 5 )Sr 2 CuO s 

17 TICaBa 2 Cu 2 0 7 

18 (TI 0 5 Pb 0 5 )CaSr 2 Cu 2 0 7 

19 TISr 2 Y 0 5 Ca G 5 Cu 2 0 7 

20 TICa 2 Ba 2 Cu 3 0 8 

21 (Tl 0 5 Pb 0 5 )Sr 2 Ca 2 Cu 3 0 9 

22 TIBa 2 (Ln 1 _ J< Ce,) 2 Cu 2 0 9 

23 Pb 2 Sr 2 Ln O5 Ca 05 Cu 3 0 8 

24 Pb 2 (Sr, La) 2 Cu 2 O e 

25 (Pb, Cu)Sr 2 (Ln, Ca)Cu 2 0 7 

26 (Pb. Cu)(Sr, Eu)(Eu, Ce)Cu 2 0, 

27 Nd 2 _ M Ce K CuO A 

28 Ca^Sr.CuC^ 

29 Sr 1 _ 1 Nd JI Cu0 2 



Bmab.a = 5.355, b = 5.401. c - 13.15 A 

14/mmm; a = 3.779, c = 13.23 A 

14/mmm, a = 3.825. c = 19.42 A 

Pmmm; a = 3.821, b = 3.885, c = 11.676 A 

Ammm ; a = 3.84, b = 3.87, c = 27.24 A 

Ammm; a = 3.851. b = 3.869. c = 50.29 A 

Amaa ; a = 5.362, b = 5.374. c = 24.622 A 

A2aa ; a = 5.409. b = 5.420. c = 30.93 A 

A2aa ; a - 5.39, b - 5.40. c - 37 A 

P4/mmm; a = 3.888, c = 17.28 A 

A2aa ; a = 5.468, b = 5.472, 
c = 23.238 A; 14/mmm; a = 3.866. c = 23.239 A 

14/mmm; a = 3.855. o = 29.318 A 

14/mmm; a = 3.85, c - 35.9 A 

P4/mmm; a = 3.83, c = 9.55 A 

P4/mmm; a - 3.7. c-9A 

P4/mmm; a = 3.738, c = 9.01 A 
P4/mmm; a = 3.856. c = 12.754 A 
P4/mmm; a = 3.80. c = 12.05 A 
P4/mmm; a = 3.80, c = 12.10 A 
P4/mmm; a = 3.853, c' = 15.913 A 
P4/mmm; a = 3.81. c = 15.23 A 
14/mmm; a - 3.8. c - 29.5 A 
Cmmm; a - 5.435, b - 5.463, c - 15.817 A 
P22,2; a = 5.333, b = 5.421, c = 12.609 A 
P4/mmm; a = 3.820, c = 11.826 A 
14/mmm ; a = 3.837, c = 29.01 A 
14/mmm; a = 3.95, c = 12.07 A 
P4/mmm; a = 3.902, c = 3.35 A 
P4/mmm; a = 3.942. c = 3.393 A 



T c (K) 

(max. value) 

39 
35 
60 
93 
80 
93 
10 
92 
110 
25 
92 

119 
128 
40 
40 
40 
103 
90 
90 
110 
120 
40 
70 
32 
50 
25 
30 
110 
40 



techniques give temperatures up to 3300 K while high- 
power C0 2 lasers give temperatures up to 4300 K. The 
main disadvantages of the ceramic method are the 
following: 

(i) The starting mixtures are inhomogeneous at the 
atomic level. 

(ii) When no melt is formed during the reaction, the 
entire reaction has to occur in the solid state, first by a 
phase boundary reaction at the points of contact 
between the components and later by the diffusion of 
the constituents through the product phase. With the 
progress of the reaction, diffusion paths become longer 
and the reaction rate slower; the reaction can be 
speeded up to some extent by intermittent grinding 
between heating cycles. 

(iii) There is no simple way of monitoring the 
progress of the reaction. It is by trial and error that one 
decides on the appropriate conditions required for the 
completion of the reaction. Because of this difficulty, 
with the ceramic method one often ends up with mix- 
tures of reactants and products. Separation of the 
desired products from such mixtures is difficult, if not 
impossible. 

(iv) Frequently it becomes difficult to obtain a com- 
positionally homogeneous product even where the reac- 
tion proceeds nearly to completion. 

Despite the above limitations, the ceramic method is 
widely used for the synthesis of a large variety of inor- 
ganic solids. In the case of the cuprate superconductors 



the ceramic method involves mixing and grinding th< 
component oxides, carbonates or other salts, anc 
heating the mixture, generally in pellet form, at th< 
desired temperature. A common variation of the 
method is to heat a mixture of nitrates obtained b) 
digesting the metal oxides/carbonates in concentrateo 
HN0 3 and evaporating the solution to dryness 
Heating is carried out in air or in an appropriate atmo 
sphere, controlling the partial pressure of oxygen when 
necessary. In the case of thallium cuprates, because o- 
the volatility and poisonous nature of the thalliurr 
oxide vapour, reactions are carried out in sealed tubes 
In come of the earlier preparations, the thallium cup- 
rates were synthesized in open furnaces. This is 
however, not recommended. A successful synthesis b) 
the ceramic method depends on several factors* which 
include the nature of the starting materials (the choice 
of oxides, carbonates), the homogeneity of the mixture 
of powders, the rate of heating as well as the reaction 
temperature and duration. 



2.1. La 2 Cu0 4 -reIated 214 cuprates 

Synthesis of alkaline-earth-doped La 2 _ x M Jr Cu0 4 
(M = Ca, Sr and Ba) of K 2 NiF 4 structure with super- 
conducting transition temperatures up to 35 K is 
readily achieved by the ceramic method. Typically, the 
synthesis is carried out by reacting stoichiometric quan- 
tities of the oxides and/or carbonates around 1300 K in 



air L y_y J- A lcw groups nave annealed in^^npies in an 
oxygen atmosphere at 673 K after th^pitering step 
[10]. Metal nitrates have also been used as the starting 
materials for the synthesis [11-13]. By starting with 
metal nitrates, one obtains a more homogeneous start- 
ing mixture, since the hydrated metal nitrates have low 
melting points leading to a uniform melt in the initial 
stage of the reaction. Furthermore, nitrates provide an 
oxidative atmosphere, which is required to obtain the 
necessary oxygen content. 

Stoichiometric La 2 Cu0 4 is an antiferromagnetic 
insulator. La 2 Cu0 4 prepared under high oxygen pres- 
sures, however, shows superconductivity (7^ ~ 35 K) 
since the oxygen excess introduces holes just as the alk- 
aline earth dopants [14-16]. La 2 Cu0 4+3 (S up to 0.05) 
has been synthesized by annealing La 2 Cu0 4 under an 
oxygen pressure of 3 kbar at 870 K [14, 15] or 23 kbar 
at 1070 K [16]. Oxygen plasma has also been used to 
increase the oxygen content. 

The next homologue of La 2 Cu0 4 containing two 
Cu-O layers, La, 6 Sr 0 4 CaCu 2 O 6 (T c - 60 K), has been 
synthesized by using high oxygen pressures [17]. The 
synthesis involves heating the sample at an oxygen pres- 
sure of around 20 bar at 1240 K. The material prepared 
at ambient oxygen pressures (in air) is an insulator. 
Several other high-oxygen-pressure preparations have 
been reported on the n = 2 member of the 
La„+iCu 2)l 0 2n + 3 homologous series by making use of 
commercially available high-pressure furnaces [18, 19]. 
In table 2, we have summarized the preparative condi- 
tions for 214 and related cuprate superconductors. 

2.2. YBa 2 Cu 3 0 7 and other 123 cuprates 

Superconducting YBa 2 Cu 3 0 7 -j with the orthorhombic 
structure can be easily prepared by the ceramic method. 
Most of the investigations of the 123 compound, 
YBa 2 Cu 3 0 7 _j have been carried out on the materials 
prepared by reacting Y 2 0 3 and CuO with BaC0 3 [20, 
21]. It is noteworthy that Rao el al [21] obtained 
monophasic YBa 2 Cu 3 0 7 as the x = 1.0 member of the 
Y 3 _ x Ba 3 + jr Cu 6 O l4 series. In the method employed for 
preparing YBa 2 Cu 3 0 7 , stoichiometric quantities of 
high-purity Y 2 0 3 , BaC0 3 and CuO are ground thor- 
oughly and heated initially in powder form around 
1223 K for a period of 24 h. Following the calcination 
step, the powder is ground, pelletized and sintered at 
the same temperature for another 24 h. Finally, anneal- 
ing is carried out in an atmosphere of oxygen around 
773 K for 24 h to obtain the orthorhombic 
YBa 2 Cu 3 0 7 _j phase showing 90 K superconductivity. 
Oxygen annealing has to be carried out below the 
orthorhombic tetragonal transition temperature (-960 
K); tetragonal YBa 2 Cu 3 0 7 _, (0.6^5^1.0) is not 
superconducting. Intermittent grinding is necessary to 
obtain monophasic, homogeneous powders. This kind 
of complex heating schedule often gives rise to micro- 
scopic compositional inhomogeneities. Furthermore, 
C0 2 released from the decomposition of BaC0 3 can 
react with YBa 2 Cu 3 0 7 _j to form non-superconducting 



pnases ai uic gram ix>ui^^ics. one way oi avoiding 
the evolution of C0 2 d^R; the synthesis is to use 
BaO a instead of BaC0 3 pi 23]. Some of the impu- 
rities or side products in the preparation of YBa 2 Cu 3 0 7 
are BaCu0 2 , Y 2 BaCu0 5 and Y 2 Cu 2 0 5 [24]. The 
ternary phase diagram given in figure 1 illustrates the 
complexites of this cuprate system. 

Using Ba0 2 as the starting material has two advan- 
tages. It has a lower decomposition temperature than 
BaCO a and the 123 compound is therefore formed at 
relatively low temperatures. Ba0 2 acts as an internal 
oxygen source and the duration of annealing in an 
oxygen atmosphere is reduced to a considerable extent. 
Sharp superconducting transitions are observed in 
samples of YBa 2 Cu 3 0 7 _, made using Ba0 2 . Slight 
excess of copper in the ceramic method is reported to 
give cuprates with sharper transitions [25]. Preparation 
of YBa 2 Cu 3 0 7 _ a is accomplished in a shorter period 
if one employs metal nitrates as the starting materials 
[13, 23]. In table 2, we present the conditions employed 
for preparing 123 cuprates by the ceramic method. 

Other rare-earth cuprates of the 123 type, 
LnBa 2 Cu 3 0 7 _, where Ln = La, Nd, Sm, Eu, Gd, Dy, 
Ho, Er and Tm (all with T c values around 90 K) have 
also been prepared by the ceramic method [26, 27]. 
Oxygen annealing of these cuprates should also be 
carried out below the orthorhomic-tetragonal tran- 
sition temperature [3]: La, 754 K; Nd, 837 K; Gd, 
915 K; Er, 973 K; Yb, 976 K etc. Nearly 30% of Y can 
be substituted by Ca in YBa 2 Cu 3 0 7 _ a , retaining the 
basic crystal structure [28]; the T c decreases with the 
increase in calcium content. Both La and Sr can be sub- 
stituted at the Ba site in YBa 2 Cu 3 0 7 _ a [29-31]. With 
La, monophasic products are obtained for 0 < x ^ 1.0 
in YBa 2 _ jr La J Cu 3 0 7 _ <> , the T c decreasing with increase 
in x. In the case of Sr substitution, monophasic 
products are obtained for 0^x^1.25 in 
YBa 2 _ x Sr Jt Cu 3 0 7 _ (> ; high T c is retained up to x = 1.0. 
Ceramic methods have also been used to prepare 
YBa 2 Cu 3 _ Jt M J[ 0 7 _ < , solid solutions, where M generally 
stands for a transition element of the first series. In most 

CuO 
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Figure 1. Phase diagram of the Y 2 0 3 -BaO-CuO system at 
1220 K (from [24]). 
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such substituted derivatives, the i^^preases quite 
rapidly with increasing level of substit^pi [32, 33]. 

2J. YBa 2 Cii 4 0 B (124), Y 2 Ba 4 Cu 7 0 15 (247) and related 
cuprates 

The first bulk synthesis of YBa 2 Cu 4 O g was reported by 
Karpinski et al [34] who heated the mixture of oxides 
at 1313 K, under an oxygen pressure of 400 bar Syn- 
thesis of YBa 2 Cu 4 O s by the conventional ceramic 
method without the use of high oxygen pressure suf- 
fered from some limitations due to kinetic factors. Cava 
et al [35] found that additives such as alkali carbonates 
enhance the reaction rate. The procedure involves two 
steps. In the first step Y 2 0 3 , Ba(N0 3 ) 2 and CuO are 
mixed in the stoichiometric ratio and heated at 1023 K 
for 16-24 h in an oxygen atmosphere. In the second 
step, the pre-reacted powder is ground with an approx- 
imately equal volume of either Na 3 C0 3 or K 2 C0 3 
powder and pellets of the resulting mixture are heated 
at 1073 K in flowing oxygen for 3 days. After the reac- 
tion, the product is washed with water to remove the 
excess alkali carbonate and dried by gentle heating in 
air. The product after this step has YBa 2 Cu 4 0 8 as the 
majority phase (T c , 77 K) with little BaCu0 2 impurity. 
Other reaction rate enhancers such as NaN0 3 , KN0 3 , 
dilute HN0 3 and Na 2 0 2 have also been used suc- 
cessfully (in small quantities) to prepare YBa 2 Cu 4 0 8 
[36-38]. The 124 cuprate can also be prepared without 
the addition of a rate enhancer by the solid state reac- 
tion of Y 2 0 3 , BaCu0 2 and CuO at 1088 K in flowing 
oxygen [36]. Synthesis of YBa 2 Cu 4 O a from the solid 
state reaction between YBa 2 Cu 3 0 7 and CuO in flowing 
oxygen has also been reported [39]. The synthesis of 
YBa 2 Cu 4 O a by the ceramic method generally takes a 
long time and requires repeated grinding and pellet- 
ing. 

Other rare-earth 124 cuprates, LnBa 2 Cu 4 O s with 
Ln = Eu, Gd, Dy, Ho and Er have been prepared by 
the ceramic method under an oxygen pressure of 1 atm 
[36, 40]. The T c of these cuprates decreases with the 
increasing ionic radius of the rare earth. Calcium can be 
substituted at the Y site up to 10% in YBa 2 Cu 4 0 8 , and 
the T c increases from 79 K to 87 K in such substituted 
YBa 2 Cu 4 O s [41]. Lanthanum can be substituted for 
barium in YBa 2 Cu 4 O s [42]. Single phases of 
YBa 2 _ jr La x Cu 4 0 8 have been obtained for 0 ^ x < 0.4 
with the 7^ decreasing with increase in x. 

Extensive studies have been carried out on the syn- 
thesis of YBa 2 Cu 4 O s under high oxygen pressures [43, 
44]. The P-T phase diagram of 124, 123 and 247 cup- 
rates is shown in figure 2. High-oxygen pressure synthe- 
sis essentially involves the solid state reaction followed 
by sintering under high oxygen pressures. The typical 
sintering temperature and. the pressure at which synthe- 
sis of YBa 2 Cu 4 0 8 has been carried out are 1200 K and 
120 atm of oxygen (for 8 h). By the use of high oxygen 
Pressures [45], it is possible to prepare 124 compounds 
w »th other rare earths such as Nd and Sm, which is 
otherwise not possible under ambient pressures. 




1(P/T(K) 

Figure 2. Phase diagram of the 124, 247 and 123 cuprates 
(from [43]). 



A variety of substitutions has been carried out at 
the Y, Ba and Cu sites in YBa 2 Cu 4 0 8 under high 
oxygen pressures. Yttrium can be substituted up to 10% 
by Ca in YBa 2 Cu 4 0 8 giving a T c of -90 K [46]; 20% 
Ba has been substituted by Sr without affecting the 7; 
[47]. Single-phase iron-substituted YBa 2 Cu 4 _ Jt Fe x 0 8 
(0 ^ x ^ 0.05) has been prepared at an oxygen pressure 
of 200 bar [48]; the T c falls monotonically with increas- 
ing iron concentration. 

Bordet et al [49] first reported the preparation of 
Y 2 Ba 4 Cu 7 0 15 under oxygen pressures of 100-200 bar. 
It was soon realized that Y 2 Ba 4 Cu 7 Oi 5 can be synthe- 
sized by the ceramic method under an oxygen pressure 
of 1 atm by a procedure similar to that employed for 
YBa 2 Cu 4 0 8 , except for the difference in the sintering 
temperature [36], There is a narrow stability region 
between 1123 K and 1143 K for the 247 cuprate to be 
synthesized under 1 atm oxygen pressure. The best 
sintering temperature at which the 247 cuprate is 
formed is 1133 K. Other rare-earth 247 cuprates, 
Ln 2 Ba 4 Cu 7 0, 3 (Ln = Dy, Er), can also be prepared by 
this method [36, 38]. About 5% of Y can be replaced by 
Ca in Y 2 Ba 4 Cu 7 0 15 and the T c increases to 94 K [42]. 
Substitution of La at the Ba site is limited to - 10% in 
Y 2 Ba 4 Cu 7 0 15 where the T c decreases continuously with 
increasing lanthanum content [42]. 

Synthesis of 247 cuprates by the high-pressure 
oxygen method is generally carried out at 1203 K at an 
oxygen pressure of around 19 bar (for 8 h). This step is 
followed by slow cooling (typically 5 °C min" l ) to room 
temperature at the same pressure [50]. Other rare-earth 
247 compounds, Ln 2 Ba 4 Cu 7 O i5 (Ln = Eu, Gd, Dy, Ho 
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and Er), have been prepared in the oxygen pressure 
range of 14-35 bar [50]. Preparative conditions for the 
124 and 247 cuprates are given in table 2. 

2.4. Bismuth cuprates 

Although the ceramic method is widely employed for 
the synthesis of superconducting bismuth cuprates of 
the type Bi 2 (Ca, Sr) M+ x Cu m 0 2m ^ A+h , it is generally diffi- 
cult to obtain monophasic compositions, due to various 
factors [51, 52]. Both thermodynamic and kinetic 
factors are clearly involved in determining the ease of 
formation as well as phasic purity of these cuprates. The 
n = 1 member (2201) of the formula Bi 2 Sr 2 Cu0 6 
appears to be stable around 1083 K and the n = 2 
member, Bi 2 (Ca, Sr) 3 Cu 2 0 8 (2122) around 1113 K. The 
n - 3 member, Bi 2 (Ca, Sr) 4 Cu 3 Oi 0 (2223), can be 
obtained close to the melting point (1123 K) after 
heating for several days or even weeks. Of all the 
members of the Bi 2 (Ca, Sr)„ + i Cu tt 0 2m ^ 4+ s family, the 
n = 2 member (2122) seems to be most stable. Bi 2 0 3 , 
which is often used as one of the starting materials, 
melts at around 1 103 K. Increasing the reaction tem- 
perature therefore leads to preferential loss of volatile 
Bi 2 0 3 . This results in micro-inhomogeneities and the 
presence of the unreacted oxides in the final product. 
Since these materials contain so many cations, partial 
reaction between various pairs of oxides leading to the 
formation of impurity phases in the final product 
cannot easily be avoided. A noteworthy structural 
feature of all these bismuth cuprates is the presence of 
superlattice modulation; the modulation has nothing to 
do with superconductivity. 

Most of the above problems have been overcome by 
employing the matrix reaction method [53, 54]. This 
method reduces the number of reacting components 
and gives better products. In this method, synthesis is 
carried out by reacting the oxide matrix made from 
CaC0 3 , SrC0 3 and CuO with Bi 2 0 3 in the tem- 
perature range of 1083-1123 K in air for a minimum 
period of 48 h. Quenching the samples in air from the 
sintering temperature or heating in a nitrogen atmo- 
sphere improves the superconducting properties of 
bismuth cuprates. The matrix reaction method yields 
monophasic n = 2 (2122) and n = 3 (2223) compositions 
showing T c values of 85 K and 110 K respectively [55, 
56]. Partial melting for a short period (~5 min) also 
favours the rapid formation of the n = 2 (2122) and the 
n = 3 (2223) members. 

The n = 1 member, Bi 2 Sr 2 Cu0 6 , showing T c in the 
range 7-22 K is a rather complicated system and has 
two structurally different phases near the stoichiometric 
composition [51, 57-60]. Many workers have varied 
the Bi/Sr ratio and obtained single-phase materials with 
a 7; of 10 K at a composition which is strontium defi- 
cient, Bi^Sr^CuO, [60, 61]. This cuprate is best pre- 
pared by reacting the oxides and/or carbonates of the 
constituent metals at 1 123 K in air for extended periods 
of time. In figure 3 we show the phase diagram of the 
Bi-Sr-Cu-O system. The phase diagram of the 
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Figure 3. Phase diagram of the Bh-Sr-Cu-O system at 
1110 K in air (from [60]). 

Bi 2 0 3 -SrO-CaO-CuO system at a constant G 
content is shown in figure 4. 

Substitution of a small amount of lead for bismi 
results in good superconducting samples of n = 2 (21! 
and n — 3 (2223) members. A number of workers ha 
therefore preferred to synthesize both n = 2 (2122) a 
n = 3 (2223) members with substitution of lead up 
25% in place of bismuth [58, 63-66]. They are obtain 
either by direct reaction of oxides and/or carbonates 
the cations or by the matrix reaction method. 

Other than the matrix reaction method, melt que 
ching (glass route) [67, 68] and a semi-wet method [6 
have been employed for the synthesis of supercondu< 
ing bismuth cuprates. In the melt quenching methc 
the mixture of starting materials (in the form of oxid 
and/or carbonates) is melted in a platinum or alumii 
crucible around 1473 K for a short period in air ai 
then quenched in liquid nitrogen. The quench' 
specimens are given an annealing treatment aroui 
1103 K in air to obtain the superconducting crystallii 
cuprates. This method has been shown to produ 
both n = 2 (2122) and lead-doped n = 3 (2223) membe 
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SrO BiO,. 5 
Figure 4. Section through the phase diagram of the 
Bi a 0 3 -SrO-CaO-CuO system at a constant CuO content of 
28.6 mol% (from [62]). 
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semi-wet method involves the soli^^ate reaction 
between two precursors which are coprecipitated 
separately. For example, in the preparation of 
Bi,, 6 Pb 0 4Sr 2 Ca 2 Cu 3 O 10 , a precipitate of Pb, Sr and 
Ca (as carbonates) and one of Bi and Cu (as oxalates) 
are reacted at 1138 K in air for a minimum period of 
72 h. The duration of the reaction for the formation of 
2223 phase is drastically reduced by this method. 

The starting composition of the reactant materials 
plays an important role in the synthesis of these cup- 
rates. For example, strontium deficiency in the n = 1 
(2201) member favours monophasic compositions [59, 
61]. Strontium deficiency also helps in obtaining a 
phase-pure n = 2 (2122) member [70]. Starting with a 
4:3:3:4 stoichiometry of Bi:Ca:Sr:Cu, it has been 
possible to obtain a monophasic 2122 member [54, 71]. 
The n = 3 (2223) phase, on the other hand, is either 
obtained through the substitution of Bi by Pb (up to 
25%) or by taking an excess of Ca and/or Cu [63-66, 
72]. The problem of balancing between phasic purity 
and high 7^ of the cuprate gives rise to some difficulty in 
the synthesis of these cuprates. The coexistence of some 
of the members of the homologous series, especially in 
the form of polytypic intergrowths of different layered 
sequences, is also a problem. This problem is also 
encountered with thallium cuprates [73, 74]. 

The n = 4 phase, Bij 5 Pb 0 5 Ca 3 Sr 2 Cu 4 0 12 , which 
was observed in an electron micrograph along with 
n = 3 phase as an intergrowth, was synthesized in bulk 
by Rao et al [75] (with a small proportion of the n = 3 
phase) by the ceramic method. The n = 4 phase has a 
slightly lower 7; (103 K), than the n - 3 phase. This 
cuprate has also been prepared by Losch et al [75]. 

A variety of substitutions has been carried out in 
superconducting bismuth cuprates employing the 
ceramic method [58, 76-79]; some of them are note- 
worthy. For example, the simultaneous substitution of 
Bi by Pb and Sr by La in Bi 2 Sr 2 Cu0 6 results in a 
modulation-free superconductor of the formula 
BiPbSr^La^CuOft with T c increased to 24 K [77]. 
Similarly, co-substitution of Bi by Pb and Ca by Y in 
the n = 2 member (2122) gives a modulation-free super- 
conductor, BiPbY 0 . 5 Ca 0 5 Sr 2 Cu 2 0 8 with a T c of 85 K 
[77]. Rare-earth substitution for Ca in Bi 2 CaSr 2 Cu 2 O a 
causes the T c to go up to 100 K without the intro- 
duction of the n = 3 phase [58, 78]. As mentioned 
earlier, the n — 3 phase is stabilized by the partial sub- 
stitution of lead in place of bismuth [63-65]. Another 
significant discovery is the iodine intercalation of the 
Bi-2122 superconductor [80]. Intercalation does not 
greatly affect the superconducting properties of the 
material; clearly, superconductivity is confined to the 
two-dimensional Cu0 2 sheets in these materials. 

Synthesis of a new series of superconducting cup- 
r ates of the general formula Bi 2 Sr 2 (Ln t _ jr CeJ 2 Cu 2 O I0 
fl 2222 Phase with Ln = Sm, Eu, Gd) containing a 
miorite-like (Ln 1 .^Ce^Oj layer between the two 
r * sheets has been possible by the ceramic method 

1]- Partial substitution of bismuth by lead increases 



tne j c ui uus yitcxtt in *>u^^3_o^j. ^"gJA-pic^uic ^y mac- 
sis at 80 atm of O a seerflB stabilize the 2222 structure 
with other rare earths [83J 

As mentioned earlier, one does not start with an 
exact stoichiometric composition to obtain the desired 
final product in the case of superconducting bismuth 
cuprates. Although structural studies (see for example 
[84]) indicate the presence of bismuth atoms over stron- 
tium and calcium sites as well, it is not possible to pre- 
scribe an exact initial composition to obtain the desired 
final stoichiometry. For example, starting from a 
nominal composition of (Bi 0 7 Pb 0 3 )SrCaCu 2 O yt one 
ends up with the formation of the n = 3 (2223) member 
[65]. Therefore, for the purpose of characterizing the 
various members of the superconducting bismuth cup- 
rates, one starts with some arbitrary composition and 
varies the synthetic conditions suitably to obtain the 
desired final product in pure form. The actual composi- 
tions of the final cuprate are quite unexpected (e.g. 
Bi i.83 p b 0 3oSr 2 .o4Ca 168 Cu30 7 ) as found from analyti- 
cal electron microscopy [85]. In table 3 we have sum- 
marized the preparative conditions of all the members 
of Bi 2 (Ca, Sr)„ + 1 Cu„0 2l) + 4 + , family. 



15. Thallium cuprates 

The conventional ceramic method employed for the 
synthesis of 214, 123 and bismuth cuprates has to be 
modified in the case of thallium cuprates of the 
Tl.Ca. _ j Ba 2 Cu n 0 2jl + 4 , TlCa„ _ , Ba 2 Cu„0 2 „ + 3 and 
TlCa^S^Cu^O^ + a families due to the toxicity and 
volatility of thallium oxide. In the early days, the reac- 
tion was carried out in an open furnace in air or oxygen 
atmosphere at high temperatures (1150-1180 K) for 
5-10 min [86, 87]. In a typical procedure, the mixture 
of reactants in the form of a pellet was quickly intro- 
duced into the furnace maintained at the desired tem- 
perature. Since melt-solid reactions take place faster 
than solid-solid reactions, the product was formed 
quickly by this method [87]. Although this method 
requires a very short duration of heating, it results in 
the loss of thallium, leading to the danger of inhaling 
thallium oxide vapour. Some workers have taken 
certain precautions not to release the T1 2 0 3 vapour into 
the open laboratory, but the method is still not recom- 
mended. Furthermore, the formation of the desired 
phase is not ensured under the open reaction condK 
tions. Synthesis of thallium cuprates has therefore been 
carried out in closed containers (sealed tubes) by most 
workers. By this method, both polycrystalline samples 
and single crystals can be prepared, since the reaction is 
carried out over longer periods. Better control of stoi- 
chiometry, homogeneity of phases and the total avoid- 
ance of the inhalation of toxic thallium oxide vapours 
are some of the advantages of carrying out sealed tube 
reactions. 

Closed reaction conditions have been achieved in 
different ways. The reactant mixture is sealed in gold 
[88] or silver tubes [89] or in a platinum [90] or nickel 
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Table 3. 



Preparative conditions tor the synthesis ol bismuth cuprates by the ceramic method. 



Starting composition 



Bi 3 Sr 2 Cu 2 0, 

Bi 2 Sr 2 CuO e 

Bi 2 ,Sr, 9 CuO a 

BiPbSr 1+J ,Lai_* Cu °6 

Bi 2 CaSr 2 Cu 2 O e 

Bi 2 Ca 15 Sr, 5 Cu 2 O e b 

Bi 4 Ca 3 Sr 3 Cu 4 0, 

Bi 2 Sr, 7 CaCu 2 0, 

BiPbSr 2 Y G 5 Ca 0 5 Cu 2 0 8 

Bi, 6 Pb o4 Ca 2 Sr 2 Cu 3 0 a b 

Bi, 5 Pb 0 . 5 Ca 2 5 S ri 5 Cu 3 0/ 

Bi, ? Pb 0 3 Sr 2 Ca 3 Cu 4 0, 

Bi G 7 Pb 0 aSrCaCu, e O, 

BiCaSrCu 2 0, 

Bi 3 jPbo.eCasS^Cu^, 

Bi 2 Gd, 7 Ce o 3 Sr 3 Cu 2 0 10 



Conditions" 
Temp. (K) Time Product 



1103 
1123 
1123 
1150 
1103 
1103 
1108 
1113 
1200 
1140 
1100 
1153 
1153 
1143 
1133 
1273 



2 d 2201 major phase 

1 d 2201 major phase 

2 d Single phase 

1 d Single phase 
5 d Single phase 

3 d 2122 major phase 

2 d 2122 single phase 

3 d 2122 single phase 
Id 2122 single phase 
5 d 2223 major phase 

4 d 2223 major phase 
10 d 2223 single phase 

5 d 2223 major phase 
5 d 2223 major phase 
5 d 2223 major phase 

10 h 2222 single phase 



T c (K) 


Her 


20 


1 J 


9 




10 


[59, 61] 




L' 'J 


OJ 


L D 'J 


AH 


L^oj 


fit; 


L' 'J 


oo 


r7ffl 
L /U J 


85 


[77] 


120 


[55] 


105 


[64] 


110 


[72] 


105 


[65] 


120 


[65] 


108 


[64] 


30 


[81] 



• All the preparations carried out in air. 
b Obtained by matrix reaction method. 



alloy (Inconel) container [91] closed tightly with a silver 
lid. Alternatively, the reactant mixture is taken in the 
form of a pellet, wrapped in a platinum [92] or gold 
[93] foil and then sealed in a quartz tube. This method 
has the advantage of carrying out the reaction under a 
vacuum. Some workers place the reactant pellet in an 
alumina crucible [94] which is then sealed in a quartz 
ampoule. Thallium-excess starting compositions have 
been employed by a few workers to compensate for the 
thallium loss during the reaction [95]. 

In the preparation of the thallium cuprates, the 
matrix reaction method is often employed. Here, a 
mixed oxide containing all the metal ions other than the 
volatile thallium oxide is first prepared by reacting the 
corresponding oxides and/or carbonates around 1200 K 
for 24 h in air [89, 96]. The freshly prepared mixed 
oxide is then taken with a calculated quantity of T1 2 0 3 
and heated at appropriate temperatures in a sealed 
tube. This method is desirable when a carbonate is used 
as the starting material. Some of the thallium cuprates 
have been prepared by a modified matrix method [97] 
wherein a thallium-containing precursor such as 
Ba 2 Tl 2 O s is prepared first and then reacted with other 
components under closed conditions. Thallium- 
containing precursors are less volatile than T1 2 0 3 
so that the loss of thallium is minimized during the 
preparation. 

Thermodynamic and kinetic factors associated with 
the synthesis of thallium cuprates are complex due to 
the existence of various phases which are structurally 
related and which can therefore intergrow with one 
another. In fact, one of the common defects that occurs 
in the thallium cuprates is the presence of random inter- 
growths between the various layered phases [98]. Fur- 
thermore, many of the thallium, lead and bismuth 
superconductors are metastable phases which are 
entropy stabilized [99]. The temperature of the reac- 



tion, the sintering time and the starting composition are 
therefore all crucial to obtaining monophasic products 
(table 4). 

The effect of the starting composition is best illus- 
trated by the formation of the n = 3 phase of the bilayer 
thallium cuprates (n 2 Ca 2 Ba 2 Cu 3 O 10 ). Synthesis of this 
compound starting from the stoichiometric mixture of 
the oxides corresponding to the ideal composition often 
yields the n = 2 member of the family. It was found that 
starting with compositions rich in Ca and/or Cu 
(namely TlCa 3 BaCu 3 0,, Tl 2 Ca 4 Ba 2 Cu 5 O y ) yielded a 
nearly pure n - 3 phase [90, 98, 100]. The actual com- 
position is, however, close to Tl 17 Ba 2 Ca 2 3 Cu 3 O r . In 
the case of TlCaBa 2 Cu 2 0 7 (1122) starting from a stoi- 
chiometric mixture of oxides corresponding to the ideal 
stoichiometry always yielded a mixture of 1122 and 
2122 phases, the relative proportion of the two being 
dependent on the conditions. It has been demonstrated 
recently [101] that thallium-deficient compositions cor- 
responding to TV,CaBa 2 Cu 2 0, (6 = 0.0 to 0.3) yield 
better monophasic 1 122 materials. 

The thallium content of the material not only deter- 
mines the number of Tl-O layers but controls the hole 
concentration. As mentioned earlier, one of the good 
starting compositions to obtain Tl 2 Ca 2 Ba 2 Cu 3 O 10 
(2223) is TlCa 3 BaCu 3 0, (1313) which bears little rela- 
tion to the composition of the final product. Another 
example is the formation of the n = 4 phase, 
HCa 3 Ba 2 Cu^O r (1324). Detailed studies [102] have 
shown that the 2223 phase formed initially transforms 
to the 1223 phase with an increase in the duration of 
heating. After prolonged sintering, the 1324 phase is 
formed at the expense of the 1223 phase. Similar trans- 
formations have also been observed in the formation 
process of TlCa,Ba 2 Cu 5 O y with five Cu-O layers [103]. 

The Sr analogue of TlCa^BajCu.O^ + j cannot be 
prepared in pure form. However, they are stabilized by 



Conditions 



Starting composition 


Temp. (K) 


Time 


Gas 


Product 




Ret. 


TI 2 Ba 2 Cu0 0 


1148 




oeaiea 9010 lUDes 


zzui single phase 


84 


[88] 


TLCaBa->Cu-.0- 


1173 


0 fi 


oeaiea 901a luoes 


single phase 


98 


[88] 


TI-wCa^Ba^Cu.O 


1 150 


0 n 


Sealed silica ampoule 


^lzz single phase 


95 


[98] 


1150 


n s h 


Sealed silica ampoule 


zizz single phase 


95 


[98] 


Tl Pa Pit O 


1 lOU 


A C L 

0.5 n 


Sealed silica ampoule 


2122 single phase 


95 


[98] 


1 WHJ UOj V^U^ q 


1173 


0 n 


Sealed gold tubes 


2223 major phase 


105 


[88] 




1123 


Of) min 


Sealed silica ampoule 


2223 major phase 


lUD 


[95] 




1103 


19 h 








TICa^BaCu^O 


1 153 


1 h 


_ 

Sealed silica ampoules 


zz^o major pnase 


i OC 

l<:o 


[100] 


Tl CaBa^Cu^O 


1153 


^ h 
0 1 1 


Sealed silica ampoules 


2223 major phase 




[100] 


TIBa, 2 La 0 8 Cu0 5 


1163 


3h 


Sealed silica ampoules 


1021 single phase 


40 


[111] 


TISrLaCuO- 


1 170 


£. ft 


Sealed silica ampoules 


iuz 1 single pnase 


Af\ 

40 


[109] 


TlOr Kin p.. f\ 


1170 


^ n 


Sealed silica ampoules 


1122 major phase 


80 


[110] 




1 170 


O II 


Sealed silica ampoules 


1122 major phase + 
2122 impurity 


yu 


[101] 




1170 


0 n 


Sealed silver tubes 


1122 major phase 


Art 

yu 


[101] 


fTI* Ph -ICaSr Pii O 


1 170 


'X h 

0 n 


Sealed silica ampoules 


1122 single phase 




[104] 


TI(Ca n «Y n -)Sr,Cu->0 7 


1170 


3 h 


Sealed silver tube*; 


11?2*iinnlft Dha<;p 


90 




TICa 2 Ba 2 Cu 3 0 9 


1163 


6 h 


Sealed silica ampoules 


1223 single phase 


115 


[94] 


(Tl 0 5 Pb 0 5 )Ca 2 Sr 2 Cu 3 0 9 


1198 


3-12 h 


Sealed gold tubes 


1223 single phase 


122 


[105] 


TI 0 5 Pb o 5 Sr 4 Cu 3 0, 


1170 


2h 


Sealed silica ampoules 


1223 major phase 


60 


[110] 



partly substituting Tl by Pb (or Bi) or Ca by yttrium or 
a triva!ent rare earth [92, 104-107], Thus, 
Tlo.^Pbo . 5 Ca n _ 1 Sr 2 Cu II 0 2fl + 3 shows a T c of —90 K for 
n = 2 and -120K for n = 3. TlCa 0 5 Y 0 5 Sr 2 Cu 2 0 7 
also shows a T c of 90 K. These cuprates in the Tl/Pb- 
Ca/Ln-Sr-Cu-O systems are prepared in a manner 
similar to the Tl-Ca-Ba-Cu-O system except that 
SrC0 3 is used in place of BaC0 3 or Ba0 2 . Sr 4 Tl 2 0 7 
has also been used as a starting material in some 
instances [97]. The n = 1 member, TlM 2 Cu0 5 (M = Sr 
or Ba) is also stabilized by the substitution of Pb or Bi 
for Tl or a trivalent rare earth for Sr or Ba [108-1 1 1]. 
All these compounds showing a T c of 40 K have been 
prepared by the matrix reaction method. 

Single thallium layer cuprates of the general formula 
Tl 1+jr A 2 _ j( Ln 2 Cu 2 0 9 with A = Sr, Ba; Ln = Pr (Nd, 
Ce) as well as TI 0 3 Pb 0 3 (Ln, _ Jt Ce x ) 2 Sr 2 Cu 2 0 9 
(Ln = Pr, Gd) with a fluorite-type Ln 2 0 2 layer have 
been prepared by the ceramic method [112, 113]. The 
as-prepared materials are semiconductors. It has been 
shown by Liu el al [114] that annealing TlBa 2 (Eu, 
Ce) 2 Cu 2 0 9 (1222 phase) under an oxygen pressure of 
100 bar induces superconductivity with a T c of —40 K. 

As in the case of bismuth cuprates, the final com- 
position of thallium cuprates is unlikely to reflect the 
composition of the starting mixture. Structural studies 
[99, 115] have shown that there is cation disorder 
between Tl and Ca/Sr sites. Therefore, in order to 
obtain a superconducting composition corresponding to 
a particular copper content, one has to start with 
various arbitrary compositions and vary the synthesis 
Editions. The actual composition of the final product 
030 be quite unexpected (e.g. Tl, 83 Ba 2 Ca, 44 Cu 3 O y or 
^l.seBaj oiCuO y ) as shown by analytical electron 
Poroscopy [85], In table 4 we have listed the pre- 



parative conditions employed for the synthesis of thal- 
lium cuprates by the ceramic method. 

2.6. Lead cuprates 

The conditions for the synthesis of superconducting 
lead cuprates are more stringent than for the other 
copper oxide superconductors. Direct synthesis of 
members of the Pb 2 Sr 2 (Ln t Ca)Cu 3 0 8 + J (Ln = Y or 
rare earth) family by the reaction of the component 
metal oxides or carbonates in air or oxygen at tem- 
peratures below 1173 K is not possible because of the 
high stability of SrPb0 3 -related perovskite oxides. Pref- 
erential loss of the more volatile PbO leads to micro- 
inhomogeneities. Furthermore, Pb in these compounds 
is in the 2 4- state while part of the Cu is in the In- 
state. Synthesis has therefore to be carried out under 
mildly reducing conditions, typically in an atmosphere 
of N 2 containing 1% 0 2 . The most common method 
that has been employed for the synthesis of these lead 
cuprates is the matrix reaction method [116]. For 
Pb 2 Sr 2 (Ln, Ca)Cu 3 08 + a (Ln = Y or rare earth), a 
mixed oxide containing all the metal ions except Pb S 
made by reacting SrC0 3 , Ln 2 0 3 or Y 2 0 3 , CaC0 3 and 
CuO in the appropriate ratios around 1223 K in air for 
16 h. The mixed oxide is then taken with an appropri- 
ate amount of PbO, ground thoroughly, pelletized and 
heated in the 1 133-1 198 K range in a flowing stream of 
nitrogen containing 1% 0 2 for periods between 1 and 
16 h. Generally, short reaction times and quenching the 
product from the sintering temperatures into liquid 
nitrogen in the same atmosphere gives better-quality 
samples. Even though this is the common method for 
preparing Pb 2 Sr 2 (Ln, Ca)Cu 3 0 8 + 3 , it is not always 
easy to obtain samples exhibiting good, reproducible 
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superconducting properties. The lead cuprates from the 
method described above generally show broad tran- 
sitions in the R-T curves with negative temperature 
coefficients of resistance above T c . 

Studies of the dependence of T c on the calcium con- 
centration in the Pb 2 Sr 2 Y, _ Jt Ca JC Cu 3 0 8+ ^ system [117] 
have shown that heating the samples near the melting 
point between 1198 and 1228 K for 2h and post- 
annealing in flowing nitrogen gas at a temperature 
between 673 and 773 K improves the superconducting 
properties of the samples dramatically. Direct one-step 
synthesis has been achieved [118] by reacting the metal 
oxides in sealed gold tubes around 1223 K. An alterna- 
tive route to the direct synthesis from metal oxides 
and/or carbonates has also been demonstrated [119]. 
Superconductivity near 70 K has been reported in 
Ca-free Pb 2 Sr 2 LnCu 3 0 8 + a (Ln = Y or rare earth) 
employing the vacuum annealing procedure [120]. Sub- 
stitution of Pb by Bi in Pb 2 Sr 2 Y 0 5 Ca 0 5 Cu 3 0 8 + A has 
also been carried out by the ceramic method [121]. 
About 30% of Pb can be substituted by Bi, and such a 
substitution increases the 7^ up to 100 K. The n = 0 
member of the Pb 2 Sr 2 (Ca 1 _ J( Ln J( ) 1( Cu 2+ll 0 6 + 2(l + , series 
(namely Pb 2 (SrLa)Cu 2 0 6 + A ) has been prepared 
successfully by this matrix reaction method [122]. 

Unlike the 2213-type lead cuprates, superconducting 
1212-type lead cuprates of the formula 
(Pbo. 5 Cu 0 5 )Sr 2 (Y 0 . 5 Ca 0 . 5 )Cu 2 0 7 _ a are synthesized in 
an oxidizing atmosphere. Several authors have reported 
direct synthesis as well as reactions under closed con- 
ditions [123-127]. In the direct synthesis of these cup- 
rates, care is taken to prevent the loss of Pb by 
wrapping pellets in gold or platinum foil [127]. Rouil- 
lon et al [125, 126] have reported the synthesis of 1212 
lead cuprates by the direct reaction of the component 
oxides in evacuated silica ampoules. This method has 



the advantage of adjusting the oxygen partial pressure 
required for the synthesis. Both 2213-type and 1212- 
type lead cuprates have been prepared using the nitrates 
of the metal ions as the starting materials [128]. 
Although this procedure yields 2213 or 1212 phases in a 
single step, the product obtained always has impurities 
such as Y 2 0 3 , CuO etc. 

A superconducting lead cuprate of the formula (Pb, 
CuXEu, Ce) 2 (Sr, Eu) 2 Cu 2 0 9 (1222 phase) containing a 
fluorite layer has been prepared by the direct reaction of 
the component metal oxides at 1273 K in oxygen atmo- 
sphere [129]. 

High-pressure ceramic synthesis has been employed 
to prepare lead cuprates of the 1212 type [130, 131]. In 
order to prepare Pb 0 5 Cu 0 5 Sr 2 Y 0 5 Ca 0 . 5 Cu 2 0 7 
sintering is carried out at 1213 K for 15 h under an 
oxygen pressure of 100 bar followed by fast cooling to 
373 K. The samples obtained from high-pressure 
oxygen treatment show higher 7^s than those processed 
at 1 bar pressure of oxygen. Substitution of Y by other 
rare earths has been possible by this high-oxygen-pres- 
sure method [131]. All the rare-earth substituted com- 
pounds are superconducting with 7^s in the 50-70 K 
range. The T c decreases with increase in the size of the 
rare earth. In table 5 we summarize the conditions for 
the synthesis of the various lead cuprates by the ceramic 
method. 

2.7 Electron-doped superconductors 

All the cuprates discussed till now are hole supercon- 
ductors. Synthesis of electron-doped cuprate supercon- 
ductors of the type Ln 2 _ Jt M J[ Cu0 4 _ i (Ln = Nd, Pr, 
Sm, Eu: M = Ce, Th), possessing the T structure, is 
generally achieved by the ceramic method [132-134]. 
The conditions of synthesis are more stringent since the 



Table 5. Conditions for the synthesis of lead cuprates by the ceramic method. 

Conditions 



Compound 



Pb 2 Sr 2 Ca o5 Y 05 Cu 3 0 BW 



«>2Sro.eLfli. a Cu 2 O flW 

(Pb 0 5 Cu 0 ^SrLaCuO, 

(Pb 07 Cu 03 )Sr 2 
(Y 09 Ca 05 )Cu 2 0 7 _ 4 



( p b 0 . 5 Sr 05 )Sr 3 

<Y 0 .sC»o.a>Cu a O. 
(Pb 09 Cao 5 )Sr 3 

(Y 09 Ca O5 )Cu a O, 
(Pb 0>5 Cu 0 . 5 )(Sr 179 Eu 035 ) 

(Eu,, 5 C« os )Cu a O, 



Starting materials 


Temp. (K) 


Time 


Gas 


Comments 




Ref. 


PbO + Sr a Y 05 Ca 05 , 


1143 


1-16 h 


N 2 + 1% O a 




78 


[116] 


Cu 3 0, matrix 














PbO. Pb0 2 .Ca0 2 . 


1223 


12-48 h 




Sealed gotd tubes 


78 


[118] 


SrO a . Y 2 0 3 .CuO 














PbO. SrCO,. Y a O Jt 


1073 


15 h 


air 






► 


CaC0 3 .CuO 


1173 


2h 


air 










1073 


1-5 h 


N 2 




78 


[119] 


PbO,La 2 0 3 . 


1083 


6h 


N 2 


2202 major phase + 


26 


[122] 


Sr a Cu0 3 , CuO 








Pb 2 LaCu 0 3 O r impurity 






PbO, SrC0 3 . La 2 0 3 . 


1073 


5h 


air 






[123] 


CuO 


1273 


2h 


o 2 




25 


PbO. SrC0 3 , Y 2 0 3 , 


1123 


10 h 


air 






[124] 


CaC0 3 ,CuO 


1273 


1 h 


o 2 


1212 major phase + 


50 










Sr 5 Pb 3 CuO l2 impurity 






PbO + Sr 2 Y 0 5 Ca 0 5 

Cu 2 3 O a matrix 
PbO, PbO a ,Sr 2 Cu0 3 , 


1243 


3h 




1212 major phase + 


47 


[127] 








Sr 9 Pb 3 CuO, 2 impurity 




[125] 


1106-1223 


1-10 h 




Evacuated silica tubes 


100 


Y 2 0 3 .Ca0 2 .Cu 2 0, CuO 










80 


[126] 


Pt>0 2 .PbO. Sr0 2 , 


1108-1223 


1-10 h 




Evacuated silica tubes 


SrCuO a , Y 2 0, . CaO, CuO 












[129] 


PbO, SrC0,,Eu 2 O 3 , 


1123 


10 h 


air 


Single phase 


25 


CoO a .CuO 


1323 


1 h 


o 3 


1222 
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valence ol copper has to be l^f^ an 2 + in the 
material, by making sure that^R extra electron 
donated by Ce 4+ or Th** does not increase the oxygen 
content of the cuprate. For this reason, samples after 
calcination and sintering at 1323 K in air (for 24 h) are 
annealed in a reducing atmosphere (typically Ar, N 2 or 
dilute H 2 ) at 1173 K to achieve superconductivity. 
Samples prepared in this manner show a negative tem- 
perature coefficient of resistance above 7^ in the R-T 
curves; the resistivity drop at T c is also not sharp. An 
alternative synthetic route involves the reaction of 
pre-reacted NdCe0 3 5 material with the required 
amounts of Nd 2 0 3 and CuO at 1253 K for a minimum 
period of 48 h in flowing oxygen [135]. The samples are 
then rapidly quenched from 1253 K in an argon atmo- 
sphere to achieve superconductivity. This procedure 
eliminates the slow diffusion of Ce throughout the 
Nd^CuO^-a host and gives uniform concentrations of 
cerium and oxygen. Samples obtained from this route 
show a sharp transition at 21 K. 

Superconductivity with a 7^ of 25 K is induced by 
doping fluorine for oxygen in Nd 2 Cu0 4 . This has been 
accomplished by taking NdF 3 as one of the initial reac- 
tants [136]. Substitution of either Ga or In for copper 
in non-superconducting Nd 2 _ x Ce x Cu0 4 _^ also induces 
superconductivity [137, 138]. 

2.8. Infinite-layer cuprates 

Discovery of superconductivity in cuprates containing 
infinite Cu0 2 layers has been of great importance in 
understanding the phenomenon. Very high pressures 
have been employed for obtaining the infinite-layer cup- 
rates. Both hole-doped (e.g. Caj ^Sr^CuOj) and 
electron-doped (Sr, _ J( Nd J( Cu0 2 ) infinite-layer cuprate 
superconductors with a maximum T c of 1 10 K have 
been reported [139-142]. Infinite-layered cuprates of 
the type (Ba, Sr)Cu0 2 , (Ca, Sr)Cu0 2 are synthesized in 
an oxidizing atmosphere under high hydrostatic pres- 
sure [139, 140, 142]. Electron-doped Sr 0 86 Nd 0 14 Cu0 2 
is also prepared under high hydrostatic pressures [141]. 
Metal nitrates are generally used as the starting 
materials since carbonates of Ba, Sr and Ca have high 
decomposition temperatures. After decomposing the 
metal nitrates at around 873-1 123 K in air, the product 
is subjected to high pressure to obtain the supercon- 
ducting phases. Sr 0 86 Nd 0 14 Cu0 2 , which superconduc- 
ts at 40 K, is made under a hydrostatic pressure of 
25kbar at 1273 K. Superconducting (Ca, Sr)Cu0 2 is 
prepared at 1273 K under 6 GPa pressure. Deficiency of 
Sr and Ca as well as the oxidizing atmosphere make 
this phase superconducting, and the oxidizing atmo- 
sphere is provided by heating a capsule containing 
KC10 4 along with the sample. This cuprate has a T c 
(onset) of 110 K. 

3. Coprecipitation and precursor methods 

Coprecipitation involves the separation of a solid con- 
taining various ionic species chemically bound to one 



another from a liqiuMk 1 a solution phase. A homoge- 
neous coprecipation^Vxss can result in the formation 
of crystalline or amorphous solids. Coprecipitation of 
well defined stoichiometry with respect to the metal 
ions is obtained only when the following conditions are 
satisfied. 

(i) The precipitating agent is a multivalent organic 
compound which can coordinate with more than one 
metal ion, and the precipitation rate is fast. 

(ii) The solid precipitating out of the solution should 
be really insoluble in the mother liquor. 

The anions generally preferred for coprecipitation of 
oxidic materials are carbonates, oxalates, citrates etc. 
The same is true of high-T c cuprates. The precipitates in 
some instances could be genuine precursors or solid 
solutions [5, 6]. It is well known that precursor solid 
solutions drastically bring down diffusion distances for 
the cations and facilitate reactions in the solid state. We 
shall not distinguish precursor solid solutions precipi- 
tated from solutions from other precursors in this 
discussion. 

The precipitates (carbonate, oxalate etc) are heated 
at appropriate temperatures in a suitable atmosphere to 
obtain the desired cuprate. Some of the advantages of 
the coprecipitation technique over the ceramic method 
are an homogeneous distribution of components, a 
decrease in the reaction temperatures and of the dura- 
tion of annealing, a higher density and a lower particle 
size of the final product. The major drawback of this 
route is the control over the stoichiometry of the final 
product. 

3.1. La^Sr^CuO* 

La, Sr and Cu in La 2 _ x Sr J Cu0 4 are readily coprecipi- 
tated as carbonates [11, 12, 143]. For this purpose the 
required quantities of the various metal nitrates are dis- 
solved together in distilled water. Alternatively, the cor- 
responding oxides are dissolved in nitric acid to give a 
nitrate solution and the pH of the solution is adjusted 
to 7-8 by the addition of KOH solution. A solution of 
K 2 C0 3 of appropriate strength is then slowly added 
under stirring to give a light blue precipitate which is 
thoroughly washed. The precipitate is dried at 420 K 
and calcined at 1070 K for 8 h in air. The resulting 
black powder is ground and pelletized and sintered at 
1270 K for 16 h in air to obtain monophase 
La 185 Sr 015 CuO 4 , superconducting at 35 K. 

Instead of as carbonate, the metal ions are also 
readily precipitated as oxalate by the addition of either 
oxalic acid or potassium oxalate to the solution of 
metal nitrates [11, 12, 144, 145]. The precipitated 
oxalate is then decomposed to obtain the cuprate. This 
method has certain disadvantages: 

(i) La 3+ in the presence of an alkali metal oxalate 
first yields lanthanum oxalate which further reacts with 
the precipitating agent to give a double salt. Control of 
stoichiometry therefore becomes difficult, leading to 
multiphasic products. 
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(ii) The relative solubilities of some of the oxalates 
also pose difficulties. For example, SrC 2 0 4 is nearly 
four times more soluble than SrC0 3 

3.2. YBa 2 Cu 3 0 7 

YBa 2 Cu 3 0 7 and related 123 compounds can be 
obtained via coprecipitation of the component metals 
(from a nitrate solution) as a formate [146, 147], acetate 
[148], oxalate [12, 149-156], hyponitrite [157] or 
hydroxycarbonate [158, 159]. Some of these precipi- 
tates could be genuine precursor compounds as is 
indeed the case with the hyponitrite. 

In oxalate coprecipitation [12, 149-152], oxalic acid 
solution of appropriate concentration is added to an 
aqueous solution of mixture of nitrates of Y, Ba and Cu 
and the pH of the solution is adjusted to 7.5 (by dilute 
NH 3 ). The pale green slurry thus formed is digested for 
1 h, filtered and dried. The oxalate is converted to 
orthorhombic YBa 2 Cu 3 0 7 _, by heating at 1053 K in 
air for 5 days followed by oxygenation at 723 K. This 
procedure, even though successful in making supercon- 
ducting YBa 2 Cu 3 0 7 _ a in small particulate form, often 
results in undesirable stoichiometry because of the mod- 
erate solubility of barium oxalate. Furthermore, rare- 
earth ions in the presence of ammonium oxalate give a 
double salt with the excess oxalate which competes with 
the precipitation of copper and barium oxalates. These 
difficulties can be overcome either by taking a known 
excess (wt%) of barium and copper or by using tri- 
ethylammonium oxalate as the precipitant in aqeuous 
ethanol medium [153-155], The alcoholic medium 
decreases the solubility of barium oxalate and the pH of 
the solution is controlled in situ, 

A better method of homogeneous coprecipitation of 
oxalates is that of Liu et al [156] using urea and oxalic 
acid. Urea, on heating, is hydrolysed liberating C0 2 
and NH 3 , and thus gradually adjusting the pH 
throughout the solution. The C0 2 liberated controls the 
bumping of the solution during digestion. The oxalate 
coprecipitation route is widely described in the liter- 
ature. The reactive powders obtained by the oxalate 
coprecipitation method decrease the sintering tem- 
perature. The formation of BaC0 3 in the intermediate 
calcinating step makes it difficult to obtain 
YBa 2 Cu 3 0 7 _ (5 in pure form. 

Complete avoidance of the formation of BaC0 3 
during the synthesis is possible using the hyponitrite 
precursor [157]. The hyponitrite precursor is obtained 
froia a nitrate solution of Y, Ba and Cu ions by the 
addition of an aqueous Na 2 N 2 0 2 solution. The precipi- 
tate is converted into superconducting YBa 2 Cu 3 0 7 _ a 
by heating at around 973 K in an argon atmosphere, 
followed by oxygen annealing at 673 K. Although this 
route provides a convenient means of obtaining the 123 
cuprate at much lower temperatures than with other 
methods, there is a possibility of contamination of alkali 
metal ions during the course of the precipitation. 

YBa 2 Cu 3 0 7 can also be prepared by the hydroxy- 
carbonate method [158, 159]. Here, KOH and K 2 C0 3 




are employed to precipitate copper as the hydroxide 
and Y and Ba as the carbonates in the pH range of 7-8. 
By employing NaOH and Na 2 C0 3 , complete precipi- 
tation as hydroxycarbonate is attained at a pH of — 13. 
The product from the above two procedures is homo- 
geneous, showing sharp onset of superconductivity at 
92 K- The possibility of contamination by alkali metal 
ions cannot, however, be avoided. 

3-3. YBa 2 Cu 4 O s 

YBa 2 Cu 4 O g can be prepared by the oxalate route [160] 
wherein the solution of Y, Ba and Cu nitrates in water 
is added dropwise into oxalic acid-triethylamine solu- 
tion under stirring. Complete precipitation of Y, Ba and 
Cu with the. desired stoichiometry of 1 :2:4 is achieved 
in the pH range of 9.3-11.3. The precipitated oxalates 
are filtered and dried in air at 393 K. The solid obtained 
is then heated in the form of pellets at 1078 K in 
flowing oxygen for 2-4 days. The product after quen- 
ching in air shows the 124 phase as the major product 
with a T c of 79 K. 

An alternative coprecipitation route for the synthesis 
of YBa 2 Cu 4 O e is the method of Chen et al [161] in 
which the aqueous nitrate solution of the constituent 
metal ions is mixed with 8-hydroxyquinoline-tri- 
ethylamine solution. The precipitated oxine is filtered, 
washed, dried and sintered at 1088 K in oxygen for 3 
days to yield phase-pure YBa 2 Cu 4 O a showing a T c of 
80 K, Ethylenediaminetetraaceticacid [161] as well as 
carbonate routes [162] have also been employed for the 
preparation of YBa 2 Cu 4 O s . Coprecipitation using tri- 
ethylammonium oxalate has been exploited for substi- 
tuting Sr in place of Ba in YBa 2 Cu 4 O g [163]. 



3.4. Bismuth cuprates 

Very few coprecipitation studies have been carried out 
on the preparation of bismuth cuprates. One reasor 
may be that despite the good sample homogeneity gen 
erally obtained through solution methods, the chemistry 
of bismuth cuprates is rather complex. It is not thai 
easy to find compounds of all the constituent metal ion; 
soluble in a common solvent; controlling the stoichiom 
etry in these cuprates is also difficult in the coprecipita 
tion procedure. Furthermore, bismuth nitrate, which h 
often used as one of the starting materials, decompose* 
in cold water to a basic nitrate precipitate as given by 

Bi(N0 3 ) 3 (s)-Bi 3 + + 3N0 3 ~ 

Bi 3+ + 3NO; + 2H 2 0 *± Bi(OH) 2 N0 3 (s) + 2H + . 

This problem can be overcome to some extent by pre 
paring the nitrate solution of bismuth in nitric acid oi 
by starting with bismuth acetate instead of the nitrate. 

Bidentate ligands such as the oxalate are found tc 
react more rapidly than multidentate ligands such a> 
citric acid [164-174] in the coprecipitation process 
Complexes of oxalic acid are also more stable thar 



acetic acid, but there arc some difficulU^/ controlling 
the stoichiometry because of the relative solubility of 
BiC 2 0 4 orSrC 2 0 4 . 

A straightforward oxalate coprecipitation is 
achieved by dissolving the acetates of Bi, Ca, Sr and Cu 
in glacial acetic acid and then adding excess oxalic acid 
to the solution [164]. The oxalate precipitate is dried 
and decomposed at around 1073 K in air and processed 
in the 1 103-1 123 K range for periods ranging from 24 h 
to 4 days, depending on the starting composition. The 
n = 2 (2122) member obtained by this procedure shows 
zero resistance at 83 K. In another procedure reported 
by Zhang et al [165], first the Sr/Ca/Cu nitrate solu- 
tions are mixed in the required molar ratio. Into this 
solution is poured a solution of bismuth nitrate pre- 
pared in nitric acid along with oxalic acid. The com- 
plete precipitation occurs at a pH of around 5 (attained 
by the addition of aqueous NaOH). This process 
involves the possibility of contamination of sodium 
ions; this has been circumvented by using N(CH 3 ) 4 OH 
to adjust the pH of the solution [166] and complete 
precipitation of the oxalates occurs at a pH of 12. All 
these procedures, however, produce mixed-phase 
samples. 

For the preparation of the monophasic lead-doped 
n = 3 member (2223), oxalate coprecipitation has been 
found effective [167-174]. In the procedure reported by 
Chiang et al [171], the molar ratio of the chelating 
agent (oxalic acid) and the nitrate anions (from the 
metal nitrate solutions) is fixed at 0.5 and the pH, 
adjusted by NH 4 OH solution, at which complete pre- 
cipitation occurs is 6.7. The product from this method, 
Bi 14 Pb 06 Sr 2 Ca 2 Cu 3 O,, after sintering at 1133 K in air 
for 72 h, shows a T c of 110 K. 

Coprecipitation as oxalates to prepare the lead- 
doped n = 3 member (2223) has been achieved from an 
ethylene glycol medium using triethylammonium 
oxalate and oxalic acid [172]. A more easily controlled 
and reproducible oxalate coprecipitation procedure 
appears to be that of Shei et al [173] where in a mixture 
or triethylamine and oxalic acid is employed. The 
advantage of using triethylamine is that it has a higher 
basicity and a lower complexing ability towards Cu(II) 
than has ammonia. Control of the stoichiometry of 
the final product is therefore better obtained with this 
procedure; precipitation occurs in the pH range 1.5-2.2. 
The coprecipitated oxalates sintered at 1 133 K in air for 
a minimum period of 72 h give monophasic 
Bi 14 Pb 0 6 Sr 2 Ca 2 Cu 3 O 10 with a T c of 110 K. It is pos- 
sible to avoid adjusting the pH in the coprecipitation of 
oxalates [174]. The procedure involves coprecipitating 
the oxalates from dilute acetate solutions instead of 
from nitrate solutions The oxalates are then converted 
to nearly phase-pure Bi K6 Pb 04 Sr 2 Ca 2 Cu 3 O !0 (T c of 
106 K) by sintering at 1123 K in air for 160 h. 

Carbonate corprecipitation has also been carried 
out for the synthesis of superconducting bismuth cup- 
rates [175, 176], but the method does not yield mono- 
phasic products. 



.... ----- 

Coprecipitation of tU^pm-based cuprates from 
aqueous solutions as oxalates is hindered by the solu- 
bility of thallium oxalate. However, Bernhard and 
Gritzner [177] have found that complete coprecipita- 
tion as oxalates can be achieved by starting with thal- 
lium acetate in glacial acetic acid medium. In the 
procedure reported for the preparation of the n = 3 
member (2223), stoichiometric amounts of thallium 
acetate, CaCO a , BaC0 3 and copper acetate are dis- 
solved in water containing glacial acetic acid. The solu- 
tion containing all the cations is then added to a 
solution of oxalic acid (excess) under stirring. The pre- 
cipitate, after digestion for 1 h, is filtered, washed and 
dried. The oxalates are heated in the form of pellets 
(wrapped in gold foil) at around 1173 K for 6 min in an 
oxygen atmosphere. The product after annealing in the 
same atmosphere shows 2223 as the major phase with a 
71 of 118 K. 



3.6. Lead cuprates 

Carbonate coprecipitation is found to be satisfactory 
for the synthesis of representative members of super- 
conducting lead cuprates [128] of 2213 and 1212 
types, namely Pb 2 Sr 2 Y 05 Ca 05 Cu 3 O 8 + , and 
Pb 05 Sr 05 Sr 2 Y 05 Ca 0 . 5 Cu 2 O 7 ^. Coprecipitation as 
carbonates has been achieved by adding the nitrate 
solution of the constituent metal ions to an aqueous 
solution of sodium carbonate (in excess) under constant 
stirring. The carbonate precipitate thus obtained is 
washed and dried. The decomposed powder is heated in 
the form of pellets around 1153 K in a suitable atmo- 
sphere. Pb 2 Sr 2 Ca 0 . 5 Y 0 . 5 Cu 3 O 8+ , obtained by this 
method after heating for 4 h in nitrogen containing 1 % 
0 2 showed 2213 as the major phase (T c - 74 K) with 
impurities such as Y 2 0 3 , CuO. The 1212 phase 
obtained after heating in oxygen at 1153 K for 12 h 
showed a broad transition with a T c (onset) of 100 K. 
This method has the advantage of single heating rather 
than the multistep procedures required in the other 
methods. 



4. Sol-gel process 

z 

The sol-gel process is employed in order to get homo- 
geneous mixing of cations on an atomic scale so that 
the solid state reaction occurs to completion in a short 
time and at the lowest possible temperature. The term 
sol often refers to a suspension or dispersion of discrete 
colloidal particles, while a gel represents a colloidal or 
polymeric solid containing a fluid component which has 
the internal network structure wherein both the solid 
and the fluid components are highly dispersed. In the 
sol-gel process a concentrated sol of the reactant oxides 
or hydroxides is converted to a semi-rigid gel by remo- 
ving the solvent. The dry gel is heated at an appropriate 

13 
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temperature to obtain the product. Most of the reac- 
tions in the sol-gel process occur via hydrolysis and 
polycondensation. 

Two different routes for the sol-gel process are 
usually described in the literature for the synthesis of 
high-T c cuprate superconductors: 

(i) Via molecular precursors (e.g. metal alkoxides) in 
organic medium; 

(ii) Via ionic precursors in aqueous medium (citrate 

gel process). 

The purity, microstructure and physical properties 
of the product are controlled by varying the precursor, 
solvent, pH, firing temperatures and atmosphere of heat 
treatment. 

4.L 214 Cuprates 

Superconducting 214 compounds are prepared both 
by means of organometallic precursor [178] and by the 
citrate gel process [11]. Lanthanum 2,4-pentane 
dionate, barium 2,4-pentane dionate and copper (II) 
ethyl hexanoate are mixed at room temperature in the 
appropriate ratios in methoxyethanol medium to obtain 
the organometallic precursor. After vigorous stirring at 
room temperature, the precursor gel is converted to 
monophasic La^Ba^CuO* (T e 23 K) by firing at 
873 K in oxygen. 

In the citrate gel process, a mixture of citric acid and 
ethylene glycol is added to the solution containing the 
required quantities of metal nitrates. The resulting solu- 
tion is vigorously stirred and heated around 393 K. 
During this process, oxides of nitrogen evolve, resulting 
in a viscous gel. The gel is decomposed at 673 K in air 
and the resulting black powder is then given the neces- 
sary heat treatment to obtain the superconducting 
oxide. 

4,2. YBa 2 Cu 3 0 7 

In the case of YBa 2 Cu 3 0 7 _„ the alkoxide precursors 
are both very expensive and difficult to obtain. In addi- 
tion, the solubility of copper alkoxides is very low in 
organic solvents and yttrium alkoxides are readily 
hydrolysed even by a trace of water. Despite these diffi- 
culties, superconducting YBa 2 Cu 3 0 7 _ A has been pre- 
pared using alkoxides [157, 179-181]. A simple reaction 
involving Y(OCHMe 2 ) 3 , Ba(OCHMe 2 ) 2 and Cu(NBu 2 ) 
in THF in an argon atmosphere gives the 
organometallic precursor [157]. The precursor powder, 
after removal of the solvent, is sintered at 973 K in 
flowing argon to obtain tetragonal YBa 2 Cu 3 0 7 ^ . Fol- 
lowing oxygenation at 673 the product shows a T c of 
85 YL Superconducting properties have been improved 
by using n-butoxides of Y, Ba and Cu in butanol 
solvent [179]. 

Alternatively, methoxyethoxides of yttrium, barium 
and copper have been used as precursors in 
methoxycthanol-methylethylketone-toluene solvent 
mixture to prepare YBa 2 Cu 3 0 7 _, [180]. In some of the 
preparations, Cu(N0 3 ) 2 (soluble in ethanol) or copper 



acetylacetonate (soluble in toluene) is used along with 
the alkoxides of yttrium and barium to overcome the 
problem of low solubility of copper alkoxides [182, 
183], Organometallic precursors involving propionates 
[153] and neodeconates [184] have also been used for 
preparing YBa 2 Cu 3 0 7 - a . 

Modified sol-gel methods which do not involve the 
metal alkoxide precursors have been employed by many 
workers. Thus, Nagano and Greenblatt [185] have 
employed metal nitrates dissolved in ethylene glycol. 
After refluxing around 353 K under vigorous stirring, a 
bluish green colloidal gel is obtained. The gel is con- 
verted into orthorhombic YBa 2 Cu 3 0 7 _ a by healing to 
1223 K in flowing oxygen. Precipitating all the three 
ions as hydroxides also results in fine colloidal particles 
of the starting materials [186-188]. The precipitation is 
generally carried out by the addition of NH 4 OH [186], 
N(CH 3 ) 4 OH [187] or Ba(OH) 2 [188] to a solution of 
metal nitrates (pH range 7-8), These hydroxides are 
decomposed around 1223 K in oxygen to give 
YBa 2 Cu 3 0 7 showing a T c of 93 K. 

YBa 2 Cu 3 0 7 _* has been prepared by the citrate gel 
process [189-193]. In this method 1 g equivalent of 
citric acid is added to each gram equivalent of the 
metal. The pH of the solution is adjusted to around 6 
(either by NH 4 OH or by ethylenediamine). Evaporation 
of the solvent (water) around 353 K, results in a viscous 
dark blue gel. The gel is decomposed and the powder 
sintered in the form of pellets at 1173 K in oxygen to 
obtain orthorhombic YBa 2 Cu 3 0 7 _, (T c = 93 K). By 
this method, ultrafine homogeneous powders (particle 
size -0.3 /im) are obtained. The crucial step in this 
process is the adjustment of the pH which controls the 
stoichiometry of the final product. This limitation has 
been overcome by dispersing the citrate metal ion com- 
plexes in a solvent mixture of ethylene glycol and water 

[194, 195]. . 

Problems such as the formation of BaC0 3 during 
the calcination step, filtration and contamination of 
alkali metal ions in the final product are avoided in the 
sol-gel process. Furthermore, perfect homogeneity is 
obtained before calcination. The sol-gel process (e.g. 
citrate process) has the advantage over the other 
methods in that the gel can be used for making thick 
and thin superconducting films, fibres etc which have 
technological importance [179, 185, 186, 196-198]. 

43. YBa 2 Cu 4 O g 

The sol-gel" method offers a good alternative to the 
ceramic method for the synthesis, of superconducting 
YBa 2 Cu 4 0 8 . The following procedure has been used 
to prepare YBa 2 Cu 4 0 8 at 1 atm oxygen pressure 
[199] Appropriate quantities of Y(n-OC 4 H 9 ) 3 , 
Ba(s-OC 4 H 9 ) 2 and Cu(s - OBu) 2 in butanol-xylene 
mixture are refluxed in an argon atmosphere at 343 K. 
for a period of 30 h. The fine powder after the vigorous 
reaction is freed from the solvent and dried. The powder 
is heated in the form of pellets at 1033 K in flowing 
oxygen to obtain superconducting YBa 2 Cu 4 O g , 



the 124 cupratc is quite rapid Cu(NC^^as also been 
used as the source of copper in this procure [200]. 

In the modified citrate gel process to prepare 
YBa 2 Cu 4 0 8 [201, 202], 1 g equivalent of citric acid is 
added for each gram equivalent of the metal and the pH 
of the solution is adjusted to ~5.5 by the addition of 
ethylenediamine. The resulting clear solution is evapo- 
rated to yield a viscous purple gel. The decomposed gel 
is sintered in flowing oxygen for 3-5 days at 1088 K to 
obtain nearly monophasic YBa 2 Cu 4 O s (T c = 66 K). 
Kakihana et al [203] have reported the preparation of 
YBa 2 Cu 4 O g using a precursor obtained from citrate 
metal ion complexes uniformly dispersed in a solvent 
mixture of ethylene glycol and water. This method 
yields phase-pure YBa 2 Cu 4 0 8 (T c - 79 K) and elimi- 
nates the need to adjust the pH. 

4.4. Bismuth cuprates 

There have been very few reports of the preparation of 
bismuth-based cuprate superconductors by the alkoxy 
sol-gel method [204]. Some of the difficulties arise 
because the relevant bismuth/lead alkoxides are not 
readily available; it is also not easy to get a common 
organic solvent to dissolve the various metal alkoxides 
simultaneously. Dhalle et al [204] have, however, 
attempted to synthesize the lead-doped n = 3 member 
(2223) using organometallic precursors involving propi- 
onates. The starting materials were taken in the form of 
nitrates and converted into propionates by the addition 
of an excess of 100% propyl alcohol. This step was fol- 
lowed by the addition of ammonium hydroxide and eth- 
ylene glycol to increase the alkoxy anion concentration, 
thus in turn increasing the viscosity of the solution. All 
the solutions were mixed together and dried at 353 K. 
The resin after calcination at 1123 K in air and sinter- 
ing at 1 1 18 K gave a mixture of the n — 3 and n — 2 
members. 

A simple sol-gel method involving the addition of 
dilute ammonia to an aqueous solution containing 
nitrates of Bi, Sr and acetates of Ca, Cu and Pb (until 
the pH of the solution reached around 5.5) has also 
been employed to prepare bismuth cuprates [205, 206]. 
The blue solution after concentrating at around 343 K 
gives a viscous gel. The gel is decomposed and the 
powder sintered at around 1128 K in air. The product 
from this procedure is multiphasic showing a T c of 
104 K. The simplicity of the method and the formation 
of the n = 3 phase in a short time makes it somewhat 
superior to the conventional ceramic route. The modi- 
fied citrate gel process has been employed to prepare 
the n - 2 member (2212) in pure form with a 7^ of 78 K 
[193]. 

43. Lead cuprates 

The modified citrate gel process has been successfully 
employed by Mahesh et al [207] for the synthesis of 
lead cuprates of the 2213 or 1212 type. In a typical pro- 
cedure, a mixture of citric acid and ethylene glycol in 



solution of the relevant ^^ns. The clear blue solution 
is concentrated at 373 order to get a viscous gel. 
The gel after decomposition is heated in the form of 
pellets in the temperature range of 1073-1173 K either 
in N 2 containing 1% 0 2 or in an oxygen atmosphere. 
Pb 2 Sr 2 Y 0 3 Ca 0 5 Cu 3 O 8+ , obtained from this process 
shows a sharp superconducting transition at 70 K. The 
1212 cuprate also shows a sharp transition at 60 K. 
This process is superior to the ceramic procedure for 
synthesizing superconducting lead cuprates. 

5. Alkali flux method 

Strong alkaline media, either in the form of solid car- 
bonate fluxes, molten hydroxides or highly concentrated 
alkali solutions can be employed for the synthesis of 
high-T c cuprate superconductors. The alkali flux 
method takes advantage of both the moderate tem- 
peratures of the molten media (453-673 K) as well as of 
the acid-base characteristics of molten hydroxides to 
simultaneously precipitate oxides or oxide precursors 
such as hydroxides or peroxides of the constituent 
metals. The method stabilizes higher oxidation states of 
the metal by providing an oxidizing atmosphere. 

Employing fused alkali hydroxides, Ham et al [208] 
have synthesized superconducting La 2 _ JK M JC Cu0 4 
(M = K or Na or vacancy) at relatively low tem- 
peratures (470-570 K). In this method, stoichiometric 
quantities of La 2 0 3 and CuO are added to a molten 
mixture containing K.OH and NaOH (in an approx- 
imately 1 : 1 ratio) in a Teflon crucible and heated at 
around 570 K in air for 100 h. The 1 : 1 mixture of 
KOH and NaOH melts at 440 K and since the alkali 
hydroxides generally contain some water, the melt is 
acidic and can readily dissolve oxides such as La 2 0 3 
and CuO. The black crystals obtained from the reaction 
(after washing away the excess hydroxide with water) 
show a T c of 35 K. Since the reaction is carried out in 
alkali hydroxides, incorporation of Na + or K + ions for 
La 3+ in the lattice of La 2 Cu0 4 cannot be ruled out. It 
should be noted that superconducting alkali-doped 
La 2 Cu0 4 is normally prepared at higher temperatures 
in sealed gold tubes [209]. Recently, alkaline hypo- 
bromite oxidation has been employed to obtain 
La 2 Cu0 4 + , with a T c of 44 K [210]. 

Superconducting YBa 2 Cu 3 0 7 (T c - 88 K) has also 
been prepared using the fused eutectic of sodium and 
potassium hydroxides in a similar manner to that 
described above [211]. The problem of contamination 
of alkali metals in the preparation of YBa 2 Cu 3 0 7 has 
been overcome by using the Ba(OH) 2 flux [211]. The 
procedure involves heating a mixture containing stoi- 
chiometric amounts of Y(N0 3 ) 3 .6H 2 0, Ba(OH) 2 and 
Cu(N0 3 ) 2 , 3H 2 0 in an open ceramic crucible at around 
1023 K in air for a short time (about 10 min) and then 
slowly cooling the melt to room temperature. Since 
Ba(OH) 2 has two hydration states, one melting at 
351 K and the other at 681 K, the lower-melting 
hydrate acts as the solvent for the nitrates of copper 
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and yttrium while the high-melting hydrate serves as the 
medium for intimate mixing of the reactants. The pre- 
cipitate obtained from the melt, after washing with 
water, is sintered in air at around 1173 K followed by 
oxygenation at 773 K. This method yields an orthor- 
hombic YBa 2 Cu 3 0 7 phase (with little CuO impurity) 
showing a T c of 92 K. 

The flux method eliminates the need for mechanical 
grinding and introduction of carbon-containing anions, 
which is often encountered in the solution routes. Fur- 
thermore, the method is efficient and cost-effective. 

6. Combustion method 

Although many of the solution routes discussed earlier 
yield homogeneous products, the processes involved are 
quite complex. Combustion synthesis or self- 
propagating high-temperature synthesis (shs), first 
developed by Merzhanov and Borovinskaya [212], pro- 
vides a simple and rapid means of preparing inorganic 
materials, many of which are technologically important 
Combustion synthesis is based on the principle that the 
heat energy liberated by many exothermic non-catalytic 
solid-solid or solid-gas reactions can self-propagate 
throughout the sample at a certain rate. This process 
can therefore occur in a narrow zone which separates 
the starting substances and reaction products. 

Self-propagating combustion has been employed 
recently in this laboratory to synthesize members of 
almost all families of cuprate superconductors (except 
for the thallium cuprates) [213]. The method involves 
the addition of an appropriate fuel to a solution con- 
taining the metal nitrates in the proper stoichiometry. 
The ratio of the metal nitrates to the fuel is such that 
when the solution is dried at around 423 K, the solid 
residue undergoes flash combustion, giving an ash con- 
taining the mixture of oxides in the form of very fine 
particles (particle size 0.3-0.5 /mi). The ash is then given 
proper heat treatment under the desired atmosphere to 
obtain the cuprate. The small particle size of the ash 
facilitates the reaction between the metal oxides due to 
smaller diffusion distances between the cations. Fuels 
such as urea [213, 214], glycine [213, 215] and tetra- 
formal triazine (TFTA) [216] are generally employed 
for synthesizing cuprate superconductors. Ultrafine par- 
ticles of copper metal can also act as an internal fuel 
wherein the combustion is initiated by flashing a laser 
beam for a short time [217]. Some of the cuprate super- 
conductors which have been prepared [213] by this 
route include La 2 _ x Sr,Cu0 4 (T c = 35 K), YBa 2 Cu 3 0 7 
(T c = 90 K), YBa 2 Cu 4 O fl (T c = 80 K), Bi 2 CaSr 2 Cu 2 O e 
(T C = 85K), Pb 2 Sr 2 Y 0 . 5 Ca 0 . 5 Cu 3 O 8 (T c = 60 K) and 
Nd 2 „ J( Ce Jt Cu0 4 (T c ~ 30 K). 

7, Other methods 

In addition to the various synthetic methods discussed 
hitherto, a few other methods such as spray drying 
[218-221], freeze drying [186, 222, 223], use of metallic 
precursors [224, 225] and electrochemical methods 



[226, 227] have also been employed for the preparation 
of cuprate superconductors in bulk form. In spray 
drying, a solution containing the metallic constituents, 
usually in the form of nitrates, is sprayed in the form 
of fine droplets into a hot chamber. The solvent 
evaporates instantaneously, leaving behind an 
intimate mixture of the reactants which on heating at 
the desired temperature in a suitable atmosphere yields 
the cuprate. Some of the superconducting cuprates pre- 
pared by this method include YBa 2 Cu 3 0 7 (T c = 91 K) 
[218]. YBa 2 Cu 4 0 8 (T c = 81 K) [219] and 
Bi I6 Pb 04 Sr 2 Ca 2 Cu 3 O 10 (T c = 101 K) [220, 221]. In 
freeze drying, the reactants (in a common solvent) are 
frozen by immersing in liquid nitrogen. The solvent is 
removed at low pressures to obtain the initial reactants 
in fine powder form, and these are then processed at an 
appropriate temperature. For example, YBa 2 Cu 3 0 7 
(T = 87 K) [186], YBa 2 Cu 4 O g (T c = 79 K) [222] and 
Bi e i . 6 Pbo.4Sr 1 . 6 Ca 2 Cu 3 0 J (T c = 101 K) [223] have been 
prepared by this method. 

Metallic precursors have been used in the prep- 
aration of 123 and 247 cuprates [224, 225]. For 
example, oxidizing an Er-Ba-Cu alloy around 1170 K 
gives superconducting ErBa 2 Cu 3 0 7 with a T c of 87 K 
[224]. Similarly Yb 2 Ba 4 Cu 8 0 15 has been obtained by 
heating an alloy composition of YbBa 2 Cu 3 (with 33 
wt% of silver) under 1 atm oxygen at 1 173 K [225]. 

Making use of electrochemical oxidation, 
La 2 Cu0 4 + * with a T c of 44 K has been prepared at 
room temperature, which is otherwise possible only by 
use of high oxygen pressures [226, 227]. 



8. Oxygen non-stolchlometry 

Oxygen stoichiometry plays a crucial role in determin- 
ing the superconducting properties of many of the cup- 
rates. Thus, stoichiometric La 2 Cu0 4 is an insulator, 
while an oxygen-excess material prepared under high 
oxygen pressures shows superconductivity with a T c of 
35 K [15]. The same holds for the next member of the 
homologous family, La 2 - x S rjc CaCu 2 0 6 which is super- 
conducting only when there is an oxygen excess [17]. 
The excess oxygen donates holes in these two systems. 
In the case of YBa 2 Cu 3 0 7 _„ oxygen can be easily 
removed giving rise to tetragonal non-superconducting 
YBa 2 Cu 3 0 6 . The YBa 2 Cu 3 0 6 material can be pre- 
pared by heating YBa 2 Cu 3 0 7 in an argon atmosphere 
at 973 K for extended periods of time [228]. The varia- 
tion of T c with oxygen stoichiometry, <5, is well known 
[229, 230]. When 8 reaches 0.5, there is an intergrowth 
of YBa 2 Cu 3 0 6 and YBa 2 Cu 3 0 7 and at this composi- 
tion, the material shows a T c of 45 K. The 3 = 0.5 com- 
position is obtained by quenching 5^0 material, 
heated in a nitrogen atmosphere at 743 K [231]. Simi- 
larly, by quenching YBa 2 Cu 3 0 7 at 783 K in air, 
YBa 2 Cu 3 0 67 (showing a T c of -60 K) is prepared 
[231]. The T c of 90 K is found only when 6 < 0.2. 
YBa 2 Cu 3 0 6 is readily oxidized back to YBa 2 Cu 3 0 7 . It 
may be noted that this oxidation-reduction process in 
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YBa 2 Cu 3 0 7 _ 3 is of topochemical character. The other 
analogous rare-earth 123 cuprates also behave in a 
similar way with respect to the variation of 5 with T c 
[232]. 

While YBa 2 Cu 4 0 8 has high oxygen stability, 
Y 2 Ba 4 Cu 7 O l5 _ a shows a wide range of oxygen stoichi- 
ometry (0 ^ 5 ^ 1) [233]. The maximum T c of 90 K is 
achieved when 8 is close to zero, and when 6 reaches 
unity the material shows a T c of 30 K; there is no struc- 
tural phase transition accompanying the variation in 
oxygen stoichiometry. Usually, both yttrium 124 and 
247 cuprates and their rare-earth analogues, prepared 
by the ceramic method under 1 atm oxygen pressure, 
show & close to zero. 

Bismuth cuprates of the type Bi 2 (Ca, Sr)„ +I 
Cu (l 0 2n+4 + a are best prepared by quenching the 
samples in air or by annealing in a nitrogen atmosphere 
at appropriate temperatures [53, 234]. Heating the 
samples in an oxygen atmosphere is no good, possibly 
because the extra oxygen may add on to the Bi-O 
layers. In the case of the lead-doped n = 3 member 
(2223), preparing the samples under low partial pres- 
sures of oxygen is found to increase the volume fraction 
of the superconducting phase [235, 236]. The n = 1 
member, Bi 2 Sr 2 Cu0 6+ j shows metallic behaviour when 
there is excess oxygen [237]. By annealing in a reducing 
atmosphere (Ar or N 2 ), the excess oxygen can be 
removed to induce superconductivity. 

Oxygen stoichiometry has a dramatic influence on 
the superconducting properties of thallium cuprates [94, 
108, 109, 238-246]. For example, thallium cuprates of 
the T\Ca n - t Ba 2 Cu n 0 2n + 3 family, derivatives of the 



TlCa^SrjCu.O^ family and Tl 2 Ba 2 Cu0 6 often 
have excess oxygen when prepared in sealed tubes. By 
annealing these samples in a reducing atmosphere (Ar, 
dilute H 2 , N 2 or vacuum) at appropriate temperatures, 
the excess oxygen is removed to induce superconduc- 
tivity in some cases [108, 109, 238]. Annealing at low 
oxygen partial pressures or in a reducing atmosphere 
also increases the T c of some of the superconducting 
thallium cuprates to higher values by decreasing the 
oxygen content [94, 239-246]. These variations are 
clearly related to the hole concentration where the 
number of holes decreases by removing excess oxygen, 
thereby giving the optimal concentration required for 
maximal T c [247]. 

In lead cuprates of the Pb 2 Sr 2 (Ln, Ca)Cu 3 0 8 + a 
(2213) type, increasing the oxygen content of the 
material by annealing in an oxygen atmosphere oxidizes 
the Pb 2+ and Cu 1+ without affecting the Cu0 2 sheets, 
which governs the superconductivity in this material 
[248]. Though this system shows a wide range of 
oxygen stoichiometry (associated with a structural 
phase transition from orthorhombic to tetragonal 
symmetry), maximum T c is observed for any given com- 
position where in b is close to zero [249]. Samples with 
5 - 0 are therefore prepared by annealing in a nitrogen 
atmosphere containing little oxygen. The lead 1212 cup- 
rates, on the other hand, are best prepared in a flowing 
oxygen atmosphere. The samples obtained after the 
oxygen treatment are often not superconducting since 
there is an oxygen excess. The samples are quenched in 
air at around 1073 K in order to achieve superconduc- 
tivity [250]. 
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Superconducting properties of the electron-doped 
superconductors, Nd 2 _Ce,Cu0 4 _,, are sensitive to 
the oxygen content. The as-prepared samples which are 
semiconducting have oxygen content greater than four. 
Samples with oxygen content less than four are 
obtained by annealing in a reducing atmosphere (N 2 , 
Ar or dilute H 2 ) at around 1173 K. Maintaining the 
oxygen stoichiometry at less than four is essential for 
having an oxidation slate of Cu less than 2+ in this 
material [251]. 

9. Concluding remarks 

In the earlier sections we presented details of the pre- 
parative methods for the synthesis of various families of 
cuprate superconductors. In addition, we also examined 
the advantages and disadvantages of the different 
methods. Since more than one method of synthesis has 
been employed for preparing any given cuprate, it 
becomes necessary to make the right choice of method 
in any given situation. In order to assist in making such 
a choice, we have tabulated in table 6 the important 
preparative methods employed to synthesize some of 
the representative cuprates, where the recommended 
methods are also indicated. 
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This is in response to appellant's brief on appeal 
filed 1/18/2000 (Substitute Brief) . 



(1) Real Party In Interest c ; 

A statement identifying the real party in interest is 'o ^ 
contained in the brief. — i co 
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Art Unit: 1751 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and 
interferences which will directly affect or be directly affected 
by or have a bearing on the decision in the pending appeal is 
contained in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the 
brief is incorrect. A correct statement of the status of the 
claims is as follows: 

Claims 24-26, 86-90, 96-177 are pending. 

Claim 136 was allowed at the time of Final Rejection. 
Claims 114-116, 119-121, 124-126, 132, 133, 137, 138, 143, 
144, 146, 148, 152-157, 160-163, 167, 168, 171, 172 and 173 have 
been subsequently allowed. Reasons for the withdrawal of the 
previous rejections as they pertain to these claims will appear 
in section (6) Issues of Rejection of this Examiner's Answer. 

Claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 
135, 139-142, 145, 149-151, lie, 159, 164-166, 169-170 and 174-' 
177 remain rejected under 35 U.S.C. 112, first paragraph. 

Claims 86, 87, 96-108, 112, 113, 117, 118, 122, 123, 
127, 128 and 147 remain rejected under 35 U.S.C. 112, second 
paragraph . 
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(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after 
final rejection contained in the brief is correct. 

Note that an additional complete record of these after-final 
submissions also appears in Paper #88 (Notification of Non- 
Compliance mailed 9/13/99). Note also that in appellant's 
original Brief filed 7/1/99, at page 4, reference is made to an 
after-final submission filed 12/14/98. In Paper #88 
(Notification of Non-Compliance mailed 9/13/99) appellant was 
requested to clarify the status of the 12/14/98 submission. In 
the Substituted Brief filed 1/18/00 no reference is made to 
the 12/14/98 submission. Accordingly, the Examiner believes the 
record to be complete with respect to after-final submissions as 
delineated by appellant in the Substitute Brief filed 1/18/00. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in. the brief is 
substantially correct. The changes are as follows: 

Are claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 
135, 139-142, 145, 149-151, 158, 159, 164-166, 169-170 and 174- 
177 not enabled under 35 U.S.C. 112, first paragraph. 



) 
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Are claims 86, 87, 96-108, 112, 113, 117, 118, 122, 
123, 127, 128 and 147 indefinite under 35 U.S.C. 112, second 
paragraph. 

The prior art rejection over Asahi Shinbum, International 
Satellite Edition (London), November 28, 1986 (hereinafter, "the 
Asahi Shinbum article") is withdrawn in view of applicant's 
remarks . 

Upon careful consideration, the examiner agrees with 
applicant's position appearing at pages 39-44 of the supplemental 
response filed 8/5/99. Specifically, applicant has sufficiently 
demonstrated conception, diligence and reduction to practice of 
the instant invention before the publication date of the Asahi 
Shinbum article. Applicants have shown that conception of their 
invention was in the United States at their direction prior to 
the publication date of the reference. As explicitly stated in 
Wilson v. Sherts, 81 F2d 755, 28 USPQ 379 (CCPA 1936), "In the 
case of conception and reduction to practice, it is well settled 
that the conception must take place in the United States, or in 
lieu thereof, it must have been brought to this country or must 
have been communicated to someone in this country." . Such has 
been shown by applicants. 
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Accordingly, the issue of claims 24-26, 86-90, 96-135 
and 137-177 being supported by the priority document is believed 
moot in view of the withdrawal of the prior art rejections. 

(7) Grouping of Claims 

The appellant's statement in the brief that certain claims 
do not stand or fall together is not agreed with because 
appellant merely states "Each claim is appealed individually" but 
fails to present any detailed reasoning is support of such a 
statement . 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to 

the brief is correct. 

(9) Prior Art of Record 

No prior art is relied upon by the examiner in the rejection 
of the claims under appeal. 

(10) Grounds of Rejection 

The following ground (s) of rejection are applicable to the 

appealed claims: 

The specification is objected to under 35 U.S.C. § 112, 
first paragraph, as failing to provide an enabling disclosure 
commensurate with the scope of the claims. 
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The present specification is deemed to be enabled only for 
compositions comprising a transition metal oxide containing at 
least a) an alkaline earth element and b) a rare-earth element or 
Group IIIB element. The art of high temperature (above 30°K) 
superconductors is an extremely unpredictable one. Small changes 
in composition can result in dramatic changes in or loss of 
superconducting properties. The amount and type of examples 
necessary to support broad claims increases as the predictability 
of the art decreases. 1 Claims broad enough to cover a large 
number of compositions that do not exhibit the desired properties 
fail to satisfy the requirements of 35 U.S.C. 112. 2 Merely 
reciting a desired result does not overcome this failure. 3 In 
particular, the question arises: Will any layered perovskite 
material exhibit superconductivity? 

It should be noted that at the time the invention was made, 
the theoretical mechanism of superconductivity in these materials 
was not well understood. That mechanism still is not understood. 
Accordingly, there appears to be little factual . or theoretical * 

^ee In re Fisher , 166 USPQ 18, 24; and In re Angstadt and 
Grif fen , 190 USPQ 214, 218. See also, In re Colianni , 195 USPQ 
150, 153, 154 (CCPA 1977) (J. Rich). 

2 See In re Cook , 169 USPQ 298, 302; and Cosden Oil v. 
American Hoechst , 214 USPQ 244, 262. 

3 See In re Corkill , 226 USPQ 105, 1009. 
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basis for extending the scope of the claims much beyond the 
proportions and materials actually demonstrated to exhibit high 
temperature superconductivity. A "patent is not a hunting 
license. It is not a reward for the search, but a reward for its 
successful conclusion 11 . 4 

Note that the above 112, first paragraph, rejection has been 
modified in scope from the Final Office Action. Upon careful 
consideration of the evidence as a whole, including the 
specification teachings and examples, and applicant's affidavits 
and remarks, the examiner has determined that the instant 
specification is enabled for compositions comprising a transition 
metal oxide containing an alkaline earth element and a rare-earth 
or Group IIIB element (as opposed to only compositions 
comprising BaJLa 5 . x Cu 5 O y . as stated in the Final Office action) . 
Applicant has provided guidance throughout the instant 
specification that various transition metal oxides (such as 
copper oxide) containing an alkaline earth element and a rare- 

z 

earth or Group IIIB element result in superconductive compounds 
which may in turn be utilized in the instantly claimed methods. 

Claims 24-26, 88-90, 96-102, 109-113, 129-131, 134, 
135, 139-142, 145, 149-151, 158, 159, 164-166, 169-170 and 174- 



<See Brenner v. Manson , 383 US 519, 148 USPQ 689. 
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177 are rejected under 35 U.S.C. § 112, first paragraph, for the 

reasons set forth in the objection to the specification. 

Claims 86, 87, 96-108, 112, 113, 117, 118, 122, 123, 
127, 128 and 147 are rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point 
out and distinctly claim the subject matter which applicant 
regards as the invention. 

With respect to claims 86, 87, 96-108, 112, 113, 117, 
118, 122, 123, 127, 128 and 147, the terms "layer-type", 
"perovskite-like", "rare-earth-like" are vague and confusing. 

The question arises: What is meant by these terms? 

The terms "layer-type" and "perovskite-like" are unclear 
because the "type" or "like" terms are deemed to be indefinite. 
Terms such as "like", "similar", and "type" are indefinite. 5 It 
is suggested that "layer-type perovskite-like crystal structure" 
be changed -- a substantially layered perovskite crystal 
structure --. 

Note that claims 112, 113, 117, 127 and 128 were not listed 
in the heading of this rejection in paper #66 (Final Rejection 
mailed 6/25/98) . However, each claim clearly contains the exact 

^See F,x parte Remark , 15 USPQ 2d 1498, 1500 (BPAI 1990); Ex 
parte Kristensen , 10 USPQ 2d 1701, 1703 (BPAI 1989); Ex parte 
Attig , 7 USPQ 2d 1092, 1093 (BPAI 1988); and Ex parte Copenhaver , 
109 USPQ 118 (POBA 1955). 
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language referred to in the body of the rejection, and claims 
112, 113, 117 are specif icallyref erenced at page 13 of the Final 
rejection in the examiner's discussion of the 112, second 
paragraph rejection. Accordingly, the addition of claims 
112, 113, 117, 127 and 128 to the heading of the 112, second 
paragraph, rejection, is not believed to be a new ground of 
re j ection . 

(11) Response to Argument 

As discussed above in section 6 Issues, the prior art 
rejection over Asahi Shinbum, International Satellite Edition 
(London), November 28, 1986 (hereinafter, "the Asahi Shinbum 
article") is withdrawn in view of applicant's remarks. 

It is believed that the withdrawn of the prior art rejection 
addresses each of applicant's remarks appearing at pages 7-51 and 
pages 114-173 of the Substitute Brief filed 1/18/00 (paper #89). 

Additionally, as stated in section (10) Grounds of 
Rejection, note that the above 112, first paragraph, rejection 
has been modified in scope from the Final Office Action. Upon 
careful consideration of the evidence as a whole, including the 
specification teachings and examples, and applicant's affidavits 
and remarks, the examiner has determined that the instant 
specification is enabled for compositions comprising a transition 
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metal oxide containing an alkaline earth element and a rare-earth 
or Group IIIB element (as opposed to only compositions 
comprising BaJLa 5 _^u 5 O y , as stated in the Final Office action) . 
Applicant has provided guidance throughout the instant 
specification that various transition metal oxides (such as 
copper oxide) containing an alkaline earth element and a rare- 
earth or Group IIIB element result in superconductive compounds 
which may in turn be utilized in the instantly claimed methods. 

With respect to the remaining claims rejected under 35 
U.S.C. 112, first paragraph, all of appellant's remarks appearing 
at pages 52-101 of the Substitute Brief have been carefully 
considered. The following remarks are believed to address each 
of the issues raised by appellant in the Substitute Brief. 

Applicants' arguments filed 1/18/00, as well as the 
Affidavits filed September 29, 1995, January 3, 1996 (paper 
nos. 49 and 52), as well as after-final submissions December 15, 
1998: (1.132 Declarations of Mitzi, Tsuei, Dinger and 

z 

Shaw) (Advisory mailed 2/25/99 (Paper 77E) ) have been fully 
considered but they are not deemed to be persuasive. 

The additional case law and arguments by the applicants have 
been duly noted. For the reasons that follow, however, the 
record as a whole is deemed to support the initial determination 



) 
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that the originally filed disclosure would not have enabled one 
skilled in the art to make and use the invention to the scope 
that it is presently claimed. 

The applicants quote several passages from their 
specification at pp. 13-15 of their September 29, 1995 Amendment, 
but the issue is the scope of enablement, not support. The 
present disclosure may or may not provide support for particular 
embodiments, but the issue here is the scope to which that 
disclosure would have taught one skilled in the art how to make 
and use a composition which shows the onset of superconductivity 
at above 26°K. 

Construed in light of that issue, the invention is not 
deemed to have been fully enabled by the disclosure to the extent 
presently claimed. 

(1) In their September 29, 1995 Amendment, the 
applicants argue that their disclosure refers to "the composition 
represented by the formula RE-TM-O, where RE is a rare earth or 
rare earth-like element, TM is a nonmagnetic transition metal, 
and 0 is oxygen", and list several species such as "La 2 _ x Ba x Cu0 4 _ y ,f 
which they indicate are found in the present disclosure. 

(2) Notwithstanding that argument, it still does 
not follow that the invention is fully enabled for the scope 
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presently claimed. The claims include formulae which are much 
broader than the RE-TM-0 formula cited in the disclosure. 
Claim 2 4 recites "a transition metal oxide", claim 88 "a 
composition", and claim 96 "a copper-oxide compound". 

The present specification actually shows that known forms of 
"a transition metal oxide", "a composition", and "a copper-oxitie 
compound" do not show the onset of superconductivity at 
above 26°K. At p. 3, line 20, through p. 4, line 9, of their 
disclosure, the applicants state that the prior art includes a 
"Li-Ti-0 system with superconducting onsets as high as 13.7°K." 
Official Notice is taken of the well-known fact that Ti is a 
transition metal. That disclosure also refers to "a second, non- 
conducting CuO phase" at p. 14, line 18. 

Accordingly, the present disclosure is not deemed to have 
been fully enabling with respect to the "transition metal oxide" 
of claim 24, the "composition" of claim 88, or the "copper-oxide 
compound" of claim 96. 

The examples at p. 18, lines 1-20, of the present 
specification further substantiates the finding that the 
invention is not fully enabled for the scope presently claimed. 

With a 1:1 ratio of (Ba, La) to Cu and an x value of 0.02, 
the La-Ba-Cu-0 form (i.e., "RE-AE-TM-0" , per p. 8, line 11) shows 
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"no superconductivity". With a 2:1 ratio of (Ba, La) to Cu and 
an x value of 0.15, the La-Ba-Cu-0 form shows an onset of 
superconductivity at "T c - 26°K". It should be noted, however, 
that all of the claims in this application require the critical 
temperature (T c ) to be "in excess of 26°K" or "greater 
than 26°K". 

The applicants also have submitted three affidavits 
attesting to the applicants' status as the discoverers of 
materials that superconduct > 26°K. Each of the affidavits 
further states that "all the high temperature superconductors 
which have been developed based on the work of Bednorz and Muller 
behave in a similar manner (way )" . Each of the affidavits add 
" (t)hat once a person of skill in the art knows of a specific 
transition metal oxide composition which is superconducting 
above 26°K, such a person of skill in the art, using the 
techniques described in the (present) application, which includes 
all known principles of ceramic fabrication, can make the 
transition metal oxide compositions encompassed by (the present) 
claims ...without undue experimentation or without requiring 
ingenuity beyond that expected of a person of skill in the art." 
All three affiants apparently are the employees of the assignee 
of the present application. 
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Those affidavits do not set forth particular facts to 
support the conclusions that all superconductors based on the 
applicants' work behave in the same way and that one skilled in 
the art can make those superconductors without undue 
experimentation. Conclusory statements in an affidavit or 
specification do not provide the factual evidence needed for - 
patentability- 6 

Those affidavits do not overcome the non-enablement 
rejection. The present specification discloses on its face that 
only certain oxide compositions of rare earth, alkaline earth, 
and transition metals made according to certain steps will 
superconduct at > 26°K. 

Those affidavits are not deemed to shed light on the state 
of the art and enablement at the time the invention was made. 
One may know now of a material that superconducts at more 
than 26°K, but the affidavits do not establish the existence of 
that knowledge on the filing date for the present application. 

z 

Even if the present application "includes all known principles of 
ceramic fabrication", those affidavits do not establish the level 
of skill in the ceramic art as of the filing date of that 
application . 



6 See Tn re Lindner , 173 USPQ 356, 358 (CCPA 1972) 
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It is fully understood that the applicants are the pioneers 
in high temperature metal oxide superconductivity. The finding 
remains, nonetheless, that the disclosure is not fully enabling 
for the scope of the present claims. 

The appellants quote a statement from part of the previous 
Office Action and asserts that the "Examiner does not support 
this statement with any case law citations." That assertion is 
incorrect. Seven decisions have been cited as providing the 
legal basis for this determination of non-enablement . 1 

The appellants further "note that the Examiner seemed to 
have specifically avoided applying (sic) the case law and, 
consequently, ... applicants take the Examiner's silence as 
concurrence in the manner that applicants have applied this case 
law." Apparently, the appellants are referring to their 
discussion 8 of the case law previously cited by this Examiner. 
Notwithstanding the appellants' commentary on case law, the 
April 15, 1997 Office Action, paper no. 54, sets forth 
the factual basis for the determination of non-enablement at pp. 
5-10. 



7 See footnotes 1-4 in the April 15, 1996 Office Action, 
paper no. 54. See also, the corresponding sections of this 
Office Action. 

8 See pp. 12-25 of the September 29, 1995 Amendment, paper 
no. 50. 
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The appellants still further argues "that the Examiner does 
not rebut the case law and argument provided by applicants on 
(pages) 15-25 of their September 29, 1995 amendment which 
addresses (these issues) in detail." The point remains, 
nevertheless, that there appears to be a concurrence as to the 
applicable case law. That case law speaks for itself. What has 
been fully addressed in the previous Office Action and repeated 
above is the factual basis for the determination of non- 
enablement for the scope of the present invention. 

The appellants argue that their own examples do not support 
the determination of non-enabling scope of the invention. 
Nevertheless, the record is viewed as a whole. If the applicants 
could not show superconductivity with a T c > 26°K for certain 
compositions falling within the scope of the present claims, it 
is unclear how someone else skilled in the art would have been 
enabled to do so at the time- the invention was made. 

The appellants assert that w (b)y the Examiner's statement 

z 

that these (statements in the affidavits) are conclusionary (sic) 
the Examiner appears to be placing himself up as an expert in the 
field of superconductivity" and "respectfully request that the 
Examiner submit an affidavit in the present application rebutting 
the position taken by applicants' 3 affiants." Notwithstanding 
those assertions, this Examiner has determined that those 
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affidavits were insufficient because they were conclusory only, 
i.e., they lacked particular facts to support the conclusions 
reached . 

The appellants argue that the "Examiner has provided no 
substantial evidence to support this assertion (of non-enabling 
scope of the invention) . It is respectfully requested that the 
Examiner support (his) assertion with factual evidence and not 
unsupported statements." Nevertheless, the determination of non- 
enabling scope is maintained for the reasons of record. 

The appellants argue that the "standard of enablement for a 
method of use is not the same as the standard of enablement for a 
composition of matter" and that their claimed invention is 
enabling because it is directed to a method of use rather than a 
composition. Basis is not seen for that argument, to the extent 
that it is understood. It is noted that 35 U.S.C. 112, first 
paragraph, reads as follows: 

The specification shall contain a written description of 
the invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the 
same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 
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Process of use claims also would be subject to the statutory 
provisions of 35 U.S.C. 112, first paragraph. 

The appellants assert that the "Examiner has not shown by 
evidence not contained within applicants' teaching that the art 
of high T c superconductors is unpredictable in view of 
applicants' teaching" (spelling and punctuation errors 
corrected) . To the extent that the same assertion is understood, 
the rejection is maintained for the reasons of record. 

The appellants point to "Copper Oxide Superconductors" by 
Charles P. Poole, Jr., et al., (hereinafter, "the Poole article") 
as supporting their position that higher temperature 
superconductors were not that difficult to make after their 
original discovery. 

Initially, however, it should be noted that the Poole 
article was published after the priority date presently claimed. 
As such, it does not provide evidence of the state of the art at 
the time the presently claimed invention was made. 

z 

Moreover, the present claims are directed to processes of 
using metal oxide superconductors, not processes of making them. 
Even if the Poole article provided direct evidence of the state 
of the art at the time the invention was made, which it 
apparently does not, that evidence still does not pertain to the' 



5 
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issue at hand, namely, the process of using metal oxide 
superconductors to conduct electricity under superconducting 
conditions . 

Finally, the Preface states in part at A3: "The 
unprecedented worldwide effort in superconductivity research that 
has taken place over the past two years has produced an enormous 
amount of experimental data on the properties of the copper oxide 
type materials that exhibit superconductivity above the 
temperature of liquid nitrogen. ... During this period a 
consistent experimental description of many of the properties of 
the principal superconducting compounds such as BiSrCaCuO, 
LaSrCuO, TIBaCaCuO, and YBaCuO has emerged. ... The field of 
high-temperature superconductivity is still evolving . . ." That 
preface is deemed to show that the field of high-temperature 
superconductivity continued to grow, on the basis of on-going 
basic research, after the Bednorz and Meuller article was 
published. 

The applicants submitted three affidavits, one each from 
Drs. Tsuei, Dinger, and Mitzi which were signed in May of 1998. 
Except for one change, those three affidavits are the same as the 
ones submitted before and discussed above. 



Application/Control Number: 08/303,561 Page 20 

Art Unit: 1751 

Those affidavits have been changed to indicate that the 
present application "includes all known principles of ceramic 
fabrication known at the time the application was filed." 
However, that additional indication also is considered to be a 
conclusory statement unsupported by particular evidence. 

Appellants have submitted three affidavits attesting to the 
applicants' status as the discoverers of materials that 
superconduct > 26°K. Each of the affidavits states that "all the 
high temperature superconductors which have been developed based 
on the work of Bednorz and Muller behave in a similar manner 
(way)". Each of the affidavits add "(t)hat once a person of 
skill in the art knows of a specific transition metal oxide 
composition which is superconducting above 26°K, such a person of 
skill in the art, using the techniques described in the (present) 
application, which includes all known principles of ceramic 
fabrication, can make the transition metal oxide compositions 
encompassed by (the present) claims ...without undue 

Z 

experimentation or without requiring ingenuity beyond that 
expected of a person of skill in the art. 

It is the examiner's maintained position that while general 
principles of ceramic fabrication were most certainly known prior 
to the filing date of the instant application, the utilization of 
such techniques to produce superconductive materials within the 
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scope of the instant claims were not known. The affidavits are 
not effective to demonstrate enablement at the time the invention 
was made. As stated in paper #66, page 8, one may now know of a 
material that superconducts at more than 26K, but the affidavits 
do not establish the existence of that knowledge on the filing 
date of the present application. 

It is acknowledged that applicants are pioneers in the filed 
of high temperature metal oxide superconductivity. The examiner 
respectfully maintains, for the reasons of record, that the 
disclosure is not fully enabling for the scope of the present 
claims . 

With respect to the remaining claims rejected under 35 
U.S.C. 112, second paragraph, all of appellant's remarks 
appearing at pages 102-113 of the Substitute Brief have been 
carefully considered. The following remarks are believed to 
address each of the issues raised by appellant in the Substitute 
Brief. Note that the Examiner declines to comment on appellants 
remarks regarding the after-final submissions which have not been 
entered or considered by the examiner. 

The applicants argue that the terms "rare-earth like", 
"perovskite-like" , and "perovskite-type" are definite. Those 
arguments are not found to be persuasive. 
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Each patent application is considered on its own merits. In 
some contexts it may have been clear in the art to use the term 
"like", such as when the "like" term is sufficiently defined. In 
the present case, however, the terms "rare-earth like" and 
"perovskite-like" are unclear. As suggested above, "rare-earth 
like" should be changed to — rare earth or Group IIIB element'-- 

The terms "like" or "type" also should be removed from 
"perovskite-like" or " perovskite-type" . 

This Examiner's Answer is deemed to be a complete discussion 
of all relevant issues raised by the appellants. 
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For the above reasons, it is believed that the rejections 
should be sustained. 

Respectfully submitted, 



Mark Kopec /JM^K*-^ 

M *y 8 ' 2000 MarkKopec 

Primary Examiner 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of Date: January 13, 2000 

Applicants: Bednorz et al. Docket: YO987-074BY 

Serial No.: 08/303,561 Group Art Unit: 1751 

Filed: 09/09/94 Examiner: M. Kopec 

For: New Superconductive Compounds Having High Transition 
Temperatures, Methods For Their Use and Preparation 

Assistant Commissioner for Patents 
Washington, D. C. 20231 

SUBSTITUTE BRIEF 
APPEAL TO THE BOARD OF APPEALS AND INTERFERENCE'S 

Sir: 

Applicants hereby appeal, Pursuant to 37 C.F.R. 1.192(c), the Examiner's final rejection 
of Claims as set forth in the: 

Five Advisory Actions dated February 25, 1999; and 
Final Office Action dated June 25, 1998 



REAL PARTY IN INTEREST 



The above-identified patent application has been assigned to the International . 
Business Machines Corporation. The assignment has been recorded in the U.S. Patent 
and Trademark Office: Recordation date January 9, 1995; Reel/Frame 7331/0519. 
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RELATED APPEALS AND INTERFERENCES 



There are no related appeals and interferences. 

Co-pending US application serial number 08/479,810 filed on June 7, 1995 is a division 
of the present application. 

STATUS OF CLAIMS 

Claims 24-26, 86-90 and 96-177 are presently pending in the present application. 
Claim 136 is allowed. Claims 24-26, 86-90, 96-135 and 137-177 have been finally 
rejected in the Office Action dated June 25, 1998 which provides the basis for this 
appeal. 



\ 



\ 
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The following table lists the independent claims and the claims which depend 



therefrom: 



Set 


Independent Claim 


Dependent Claim 
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24 


25, 26 
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86 


87 
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90 
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96 
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STATUS OF AMENDMENTS 

On November 27, 1997, applicants submitted an amendment under 37 CFR 1.129(a) in 
response to the final rejection dated August 27, 1997. On May 14, 1997, applicants 
filed a supplementary response to the final rejection dated August 27 , 1 997. In 
response to these two submissions under 37 CFR 129(a) , all pending claims except for 
claim 136 were finally rejected in the Final Action dated June 25, 1998. Applicants filed 
a notice of Appeal on December 28, 1998. 

In the response to the Final Action dated June 25, 1998, applicants submitted the 
following Amendments after final rejection: 
Amendments After Final Rejection: 

November 25. 1998 : Not entered (Advisory mailed 12/14/98 (Paper #68)) 

December 10. 1998 : Not entered (Advisory mailed 2/25/99 (Paper 77C)) 

December 11. 1998 : Not entered (Advisory mailed 2/25/99 (Paper 77A)) 

December 15. 1998 (2) : [1 .1 32 Declarations of Mitzi, Tsuei, Dinger and Shaw] 

Entered (Advisory mailed 2/25/99 (Paper 77E)) 

December 15. 1998 : [1 .1 32 Declaration of James Leonard] 

Not entered (Advisory mailed 2/25/99 (Paper 77B)) 

December 18. 1998 : Entered (Advisory mailed 2/25/99 (Paper 77E)) 

December 22. 1998 : Not entered (Advisory mailed 2/25/99 (Paper 77A)) 

December 27. 1998 : Not entered (Advisory mailed 2/25/99 (Paper 77D)) 

June 14. 1999 : Entered (Advisory mailed 7/8/99 (Paper #83)) 

June 15. 1999 (2) : Entered (Advisory Actions mailed 7/8/99 (Paper #84 and #85)) 

June 27. 1999 : Not entered (Advisory mailed 7/8/99 (Paper #86)) 
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In response the five Advisory Actions dated February 25, 1999 were received by 
Applicants. In response to these Advisory Actions three Amendments of the Final 
Rejection were submitted on June 14, 1999; June 15, 1999 and June 15, 1999. By 
telephone conversation the Examiner told applicants that these would be entered. 

On June 24, 1999, Applicants resubmitted the amendment after final dated December 
27, 1998 which the Examiner told the undersigned attorney was not received. 

SUMMARY OF THE INVENTION 

A method of flowing a superconducting electrical current in a transition metal oxide 
having a T c greater than 26°K and maintaining the transition metal oxide at a 
temperature less than said T c . 

In a more particular aspect of the method of the present invention the transition metal is 
copper. 

In another more particular aspect of the method of the present invention the transition " 
metal oxide has a perovskite-like or a perovskite-type crystal structure which is a 
perovskite or near perovskite structure. 
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In another more particular aspect of the present invention the transition metal oxide has 
a layered-like or layered-type structure. 

In another more particular aspect of the present invention, the composition 
includes a transition metal, a rare or rare earth like element, an alkaline earth element 
and oxygen. 

ISSUES 

1. Are claims 24-26, 86-90, 96-135 and 137-177 supported by the priority document? 

2. Are claims 24-26, 86-90, 96-1 35 and 1 37-1 77 anticipated under 35 USC 1 02(a) by 
the Asahi Shinbum article? 

3. Are the claims 24-26, 86-90, 96-1 35 and'l 37-1 77 obvious under 35 USC 1 03(a) in 
view of the Asahi Shinbum article? 

4. Are claims 24-26, 86-90, 96-1 1 3, 1 29-1 31 , 1 34, 1 35 , 1 39-1 42, 1 43-1 63, 1 64-1 66, 
169, 170, and 174-177 not enabled under 35 USC 112, first paragraph. 

5. Are claims 86-87, 96-108, 115, 118, 120, 122, 123, 124, 129-135, 137-142, 
164-169, and 170-177 indefinite under 35 USC 112, second paragraph. 

GROUPING OF THE CLAIMS 

Each claim is appealed individually. 
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ARGUMENT 
Priority 

The Examiner has acknowledged applicant's claim for priority under 35 USC §1 19 in 
the parent application, Serial No. 08/053,307 filed April 23, 1993: The certified copy 
has been filed in parent application, Serial No. 08/053,307, filed on April 23, 1993 as 
paper no. 28. (References to the priority document herein are to the corresponding 
European Patent Application 275 343 A1 published on July 27, 1988.) 

Applicants respectfully disagree with the Examiner that support is not found in that 
certified copy for the invention as presently claimed. 

In this regard the Examiner states: 

Applicants' arguments filed April 1 1, 1996, January 3, 1996 and 
September 29, 1 996, paper numbers 53, 50 and 51 , as well as the 
Affidavits filed September 29, 1 995 and January 3, 1 996 , paper numbers 
49 and 52, have been fully considered but they are not deemed to be 
persuasive. The applicants quote some passages out of the priority 
document and argue that the present claims are fully based on that 
document. Nevertheless, that priority document is not deemed to provide 
basis for the limitations found in the present claims. 



YO987-074BY 



7 



08/303,561 



In this passage the Examiner states that "Applicants' arguments ... are not deemed to 
be persuasive" and "[nevertheless, that priority document is not deemed to provide 
basis for the limitations found in the present claims." Webster's Ninth New Collegiate 
Dictionary (Merriam-Webster Inc., Springfield, Mass. 1987) defines "deem" as a 
transitive verb meaning "to come to think or judge" and as an intransitive verb meaning 
"to have an opinion : believe." The examiner has used the intransitive form of the verb 
"deemed". The examiner has cited no statutory or case law authority which permits an 
examiner to object to a claim of priority based on the examiners "opinion" or "belief" that 
a priority document does not support applicant's claims. The Examiner must support a 
denial of a claim of priority based on what is actually stated in the priority document. 

The examiner further states in support of the examiner's "opinion" or "belief" at page 3, 
paragraph 4.b; 

i. The recitation of a "composition including a transition metal, a rare 
earth or rare earth-like element, an alkaline earth element, and oxygen", 
as found in claim 86 (lines 2-4). The certified priority document may 
provide basis for the formula RE 2 TM.0 4 at p. 2, para. 4, but the claimed 
composition is deemed to be much broader than that formula. 

Applicants respectfully disagree. In the priority document, for example in the abstract, 
RE is a rare earth element, TM is a transition metal and O is oxygen. The priority 
document further states at Col. 2, lines 22-25 "the lanthanum which belongs to the IIB 
group of elements is in part substituted by one member of the neighboring IIA group of 

YO987-074BY 8 08/303,561 



elements...". Group HA elements are the alkaline earth elements. The present 
specification teaches at page 1 1 , lines 22-23, that RE stands for the rare earths 
(lanthanides) or rare earth-like elements. The "rare earth like element" act like a rare 
earth element in the superconductive composition. Thus a rare earth-like element is an 
equivalent of rare earth element. Similar language appears in the present specification 
at page 12 lines 6-8, "the lanthanum which belongs to the MB group of elements is in 
part substituted by one member of the neighboring IIA group of elements Therefore, 
the priority document teaches a "composition including a transition metal, a rare earth 
or rare earth-like element, and alkaline earth. Applicants note that in the passage 
quoted above, the Examiner incorrectly states that applicants claim a composition. 
This is not correct. Applicants claim a method of flowing a superconducting current in a 
transition metal oxide. In the last sentence of the passage quoted above the Examiner 
incorrectly states "the claimed composition is deemed to be much broader than [the] 
formula" RE 2 TM.0 4 ". The priority document is not limited to his formula. The 
composition taught by the priority document have variable amounts of oxygen, rare 
earth, rare earth-like and alkaline earth elements as is clearly shown in the abstract of 
the priority document. 

The Examiner further states: 

ii. The limitation "non-stoichiometfic amount of oxygen", as found in 
claim 6 and 86 (line 6). Basis may be seen for an oxygen deficit at p. 2, 
para. 4, but no such basis is seen for the more general limitation of "a 
nonstoichiometric amount of oxygen". 
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Applicants respectfully disagree. At Col. 3, lines 46-50 the priority document refers to 
applicants publication in Z. Phys. B - Condensed Matter 64 (1986) 189-193 which is 
incorporated by reference in the present specification at page 6, lines 7-10. (This 
article is referred to here in as Applicants' article.) This article states at page 190, left 
col., lines 13-14 "[t]his system exhibits a number of oxygen-deficient phases with 
mixed-valent copper constituents." The priority document has various general formulas 
such as at Col. 3, lines 40, "La2- x Ba x Cu04-y x«1 and y^O." The abstract has a more 
generic formula. A stoichiometric compound has a fixed amount of each element that 
make up the compound. Since, the amount of oxygen is variable, the formula has 
nonstoichiometric amounts of oxygen. Therefore, the priority document teaches 
nonstoichiometric amounts or oxygen. 

In attachment A of this appeal, there are copies of pages 245 and 225 of Inorganic 
Chemistry by Moeler, John Wiley & Sons, Inc. 1952 and a copy of page 70 of 
Fundamentals of Chemistry, A Modern Introduction by Brescia et al. , Academic Press, 
1966. Attachment A provides an explanation of the terms stoichiometric and 
nonstoichiometric. The documents in Attachment A support applicants position that 
the priority document teaches nonstochiometric amounts or oxygen. 

The Examiner further states: 

iii. The limitation "a composition exhibiting a superconductive state" is 
found in present claim 88, (line 2). Wherein the certified priority document 
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may provide basis for compositions of the formula RE 2 TM.0 4) as 
discussed above, but "transition metal oxide" and "superconductive state" 
are deemed to be much broader than the formula RE2TM.O4. 

Applicants respectfully disagree. The field of the invention of the priority document is "a 
new class of superconductors in particular components ..." and the title is "New 
Superconductive Compounds Applicants' article which is referred to in the priority 
document states at page 190, left Col., lines 14-16 from the bottom "X-ray powder 
diffractograms ... revealed three individual crystallographic phases." In the conclusion 
at page 192 the article states "[t]he system consists of three phases, one of them 
having a metallic perovskite-type layer-like structure. The characterization of the new, 
apparently superconducting, phase is in progress." Thus the priority document 
supports the limitation "a composition exhibiting a superconductive state". The general 
formula RE2.xAExTM.O4-y x<0.3 0.1 < y < 0.5 and the more specific formula RE 2 TM.0 4 
of the priority document is a composition; is a metal oxide; and is a transitio n metal 
oxide as recited in claims 24, 89 and 90. As noted above, the Examiner incorrectly 
implies that the priority document is limited to compounds having the formula 
RE2TM.O4. 

The Examiner further states: 

iv. The limitation "a copper-oxide compound" is recited in claim 96 (line 
6). The certified priority document may provide basis for compositions of 
the formula RE 2 TM.0 4 , as discussed above, but "a copper-oxide 
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compound" is not deemed to be equivalent to a composition of the 
formula RE 2 TM.0 4 - Basis is not seen in the certified priority document for 
"a copper oxide compound" with the breadth of the present claims. 

Initially the Examiner incorrectly implies claim 96 is directed to a copper oxide 
compound. Claim 96 is directed to a "copper oxide composition consisting essentially 
of a copper qxide compound having a layer-type perovskite-like structure." 
Applicants respectfully disagree. The priority document recites numerous copper oxide 
compositions. It is noted that the Abstract of the priority document refers to "[t]he 
superconductive compounds are oxides of the general formula RE 2 -xAE x TM.0 4 - y , 
wherein RE is a rare earth, AE is a member of the group of alkaline earths or a 
combination of at least two members of that group, and TM is a transition metal, and 
wherein x < 0.3 and 0.1 <y < 0.5." This formula permits no alkaline earth and a varying 
amount of alkaline earth, rare earths and a varying amount of oxygen. At column 3, 
lines 20 and 35, there is recited "the Ba-La-Cu-0 system" and at line 41 
M La2-xBaxCu0 4 -yX < 1 and y < 0 and at line 44 teaches Lai- x Va x Cu03- y . Thus the priority 
document provides support for a composition including a transition metal, a rare earth 
or rare earth-like elements, an alkaline earth element, an oxygen as found in applicants' 
claim, specifically claim 86. It is noted that at column 2, lines 13-19 the priority 
document states that "it is a characteristic of the present invention that in the 
compounds in question that the RE portion is partially substituted by one member of the 
alkaline earth group of metals, or by a combination of the members of this alkaline 
earth group and that the oxygen content is at a deficit." It is further noted that at 
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column 2, lines 20-23 it states that "for example, one such compound that meets the 
description given by this lanthanum copper oxide La2Cu0 4 in which the lanthanum 
which belongs to the 1MB group of the elements is in part substituted by one member of 
the neighboring MIA group of elements." 

The priority document at column 3, line 6 recites Ti as a transition metal. It is noted that 
in claim 1 of the priority document, claim 1 recites the structure RE 2 -xAE x TM.04-y 
wherein TM is a transition metal. Claim 2 therein recites copper as the transition metal. 
Claim 3 therein recites nickel as the transition metal. Claim 8 therein recites chromium 
as the transition metal. Consequently, a broader class of transition metals other than 
copper is supported by the priority document. 

It is clear from the quoted sections of the priority document that the priority document 
clearly supports a much broader composition than the Examiner is claiming that it does, 
and that the priority document, in fact, does support applicant's claims. 

As noted above, the general formula of the priority document is much broader than the 
formula RE 2 TM.0 4 which the Examiner incorrectly states the priority document is limited 
to. The quantity of oxygen, the rare earth element and of an alkaline element is 
variable and the transition metal is not limited to copper. Consequently, the term "a 
copper-oxide compound" is adequately supported by the priority document. 
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The Examiner further states: 

v. The limitation to the effect that "the copper oxide compound includes 
(including) at least one rare-earth or rare-earth-like element and at least 
one alkaline-earth element", as recited in claim 103 (lines 6 and 8). The 
certified priority document may provide basis for compositions of the 
formula RE 2 TM.0 4 , as discussed above, but basis is not seen for the 
more general limitation of "a copper-oxide compound" with a rare-earth 
(like) element and an alkaline earth element. 

Applicants respectfully disagree. The second line of the abstract gives the general 
formula "RE 2 -xAExTM.O 4 - y x«0.3 and 0.1 ^y^ 0.5." In claim 1 of the priority document 
y ^ 0.5. Claim 2 recites RE is lanthanum and TM is a copper. Claim 3 recites RE is 
cerium and TM is nickel. Claim 4 recites RE is lanthanum and TM is nickel. Claim 8 
recites RE is lanthanum and TM is chromium. Claim 9 recites RE is neodymium and 
TM is copper. Applicants' claim 103 recites " the copper-oxide compound including at 
least one rare-earth or rare-earth -I ike element and at least one alkaline-earth element". 
The priority document clearly supports this recitation. Applicants, as stated above, 
respectfully submit the Examiner is misrepresenting the priority document which refers 
throughout and, in. particular, in the Abstract to "the general formula RE2.xAExEM.O4-y as 
stated above which includes a copper-oxide as stated above. The Examiner further 
states in the passage quoted above "but basis is not seen for the more general 
limitation of 'a copper-oxide compound' with a rare-earth (like) element and in alkaline 
earth element." It is noted that in the priority document, claim 2 refers to lanthanum as 
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the rare earth; claim 3 refers to cerium as the rare earth; claim 5 refers to barium as a 
partial substitute for the rare earth; claim 6 refers to calcium as a partial substitute for 
the rare earth; claim 7 refers to strontium as a partial substitute for the rare earth and 
claim 9 refers to neodymium as the rare earth. Clearly, the priority document uses 
barium, calcium and strontium. Consequently, the priority document supports the term 
rare earth-like since in includes elements (e.g. barium, calcium and strontium) other 
than those commonly referred to as the rare earth elements [which are elements 57-71] 
which satisfy the teaching of the priority document and of the present application. The 
Abstract of the priority document refers to "AE as a member of the alkaline earth or a 
combination of at least two members of that group". Consequently, the priority 
document clearly supports an alkaline earth element. 

The Examiner further states: 

vi. The limitation to the effect that "the copper-oxide compound 
includes at least one element (oxygen) in a nonstoichiometric atomic 
proportion", as found in claim 101 (lines 2 and 3), 102 (lines 2 and 3), 107 
(lines 2 and 3), and 108 (lines 2 and 3). Basis may be seen for an oxygen 
deficit as discussed above, but no such basis is seen for the more general 
limitation of M a nonstoichiometric atomic proportion". 

Applicants disagree for the same reasons given above for why the priority document 
supports "nonstoichiometric amount of oxygen". 
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The Examiner further states: 



vi. The limitation as to "the effectively-zero-bulk-resistivity intercept 
temperature Tp =0 , as found in claim 103 (lines 13, 6 and 17). The critical 
temperature, T c , is discussed throughout that certified priority document, 
but not Tp= 0 . 

Applicants respectfully disagree. Tp= 0 is the temperature at which the bulk resistively is 
about zero. T c is the critical temperature or the temperature above which 
superconductivity does not exist. The priority document refers to applicants' article of 
which Figures 1 ,2 and 3 are the same figures as Figures 2, 3 and 4 of the present 
application. At page 22, lines 19-24, the present specification refers to Figure 4 of the 
specification stating "[i]ts resistivety decreases by at least three orders of magnitude, 
giving evidence for the bulk being superconcucting below 13 K with an onset around 35 
K, as shown in FIG. 4 on an expanded scale." When a superconductor is totally 
superconductive the resistivety, p, is zero. The temperature at which this occurs is T p = 0 . 
Applicants' article, (and thus the priority document), at page 191 , right column, in 
referring to Fig. 1 thereof states "[u]pon cooling from room temperature, the latter 
exhibit a nearly linear metallic decrease of p(T) , then a logarithmic type of increase, 
before undergoing the transition to superconductivity." And in the sentence bridging 
pages 191-192 "[therefore, under the above premises, the peak in p(T) at 35 K, 
observed ... has to be identified as the start to superconductive cooperative 
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phenomena." And Applicants' article at page 192, left colum n, states "[u]pon cooling 
below T c ... the bulk resistively gradually drops to zero by three orders of magnitude, for 
sample 2( Fig. 1)" From these statements in applicants article (which is referred to in 
the priority document) it is clear that the language objected to by the examiner is 
supported in the priority document. 

In response to Applicants 1 arguments filed March 7, 1997 (#59) the Examiner 
states "they have been fully considered but not found to be persuasive". 

The Examiner states: 

i. The applicants quote portions out of the priority document and 
assert that those quoted sections "clearly (support) a much broader 
composition than the Examiner is claiming it does, and that the priority 
document, in fact, does support applicant's (sic) claim 86." The fact 
remains, nevertheless, that the priority document refers to the general 
formula RE 2 TM.0 4 in which the rare earth element (RE) may be partially 
substituted with a Group MA metal. That disclosure in the priority 
document does not provide support for the broader limitations of the 
present claims, which do not limit the invention to that general formula. 

As state above the Examiner incorrectly states that the priority document is 
limited to formula RE 2 TM.0 4 . This is clearly incorrect. 
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The Examiner further states: 

ii. The applicants argue that the disclosure of varying amounts of 
oxygen in the priority document provides support for earlier priority for the 
term "non-stoichiometric amount of oxygen". Again, however, that 
disclosure in the priority document does not provide support for the 
broader limitations of the present claims, which do not limit the invention 
to those varying amounts. 

It is not clear what the Examiner is trying to say in the last sentence of this 
quoted passage. The general formula in the Abstract of the priority document, 
RE2.xAExTM.O4y, has the atomic amount of O varying from 0 to 4 independent of the 
atomic amount of RE, AE and TM. Thus the amount of O must have non-stoichiometric 
values. The Examiner's comments in the passage above are clearly in error. 

The Examiner further states: 

iii. The applicants urge that the disclosure in the priority document of 
the formula RE 2 TM.0 4 provides support for their limitations of "transition 
metal", "copper-oxide compounds", "rare earth or rare earth-like 
elements", and "alkaline earth element". Again, however, that disclosure 
in the priority document does not provide support for the broader 
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limitations of the present claims, which do not limit the invention to that 
formula. 

The Examiner again incorrectly states that the priority document is limited to the 
formula RE2TM.O4. As stated above the examiner is clearly in error. The priority 
document supports a much broader formula then RE 2 TM.0 4 . As shown above, the 
priority document clearly supports applicants 1 claim limitations "transition metal", 
"copper-oxide compounds", "rare earth or rare earth-like elements" and "alkaline earth 
elements". 

The Examiner further states: 

iv. The applicants further "assume that the Examiner agrees with 
applicant's (sic) statements in their prior response in that the concept of 
the intercept temperature is well known in the prior art and can be 
included in claim 103." No basis is seen for that assumption. As noted in 
the previous Office Action and repeated above, the term "Tp= 0 " is not 
found in the priority document. Well known or not, there is no basis for 
that term in the priority document. 

For the reason given above the priority document clearly supports the term "T p=0 "- 
Although this particular symbol is not used in the priority document, the priority 
document clearly shows that as temperature is decreased the resistively of a 
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superconductor begins to drop in the value at the critical temperature T c and goes to 
zero at another temperature, that is T p = 0 . This symbol is just a short hand notation for 
that temperature. This property of superconducting materials is well known prior to 
applicants filing date, in fact that is what is meant by the term superconductor which is a 
material for which p^O for temperatures less than a certain temperature, i.e., Tp= 0 . It is 
also well-known that: "[i]n the ideal case the resistance vanishes completely and 
discontinuously at a transition temperature. Ts ... Actually, the resistance temperature 
curve does fall more sharply the more specimen is like a single crystal ... [T]he drop 
always occurs in a measurable temperature range ..." (Theory of Superconductivity, M. 
von Laue, Academic Press, Inc., 1952) (See Appendix C of Applicants' response dated 
September 25, 1995). Moreover, the priority document at column 1 , the first sentence 
of the Background of the Invention states "[superconductivity is usually defined as the 
complete loss of electrical resistance of a material at a well defined temperature". That 
temperature is symbolically represented as Tp^. 
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CLAIM REJECTIONS - 35 USC § 102 

Claims 24-26, 86-90, 96-135, and 137-177 have been rejected under 35 U.S.C. 
§ 102(a) as being anticipated by Asahi Shinbum, International Satellite Edition 
(London), November 28, 1986 (hereinafter, "the Asahi Shinbum article"). 

The Examiner is stating that everything within applicants non-allowed claims is 
found in the Asahi Shinbum article. All of Applicants' non-allowed claims are dominant 
to (or generic to) the one allowed claim, claim 136. Thus by stating that all the 
non-allowed claims are anticipated, the Examiner is stating that the portion of each 
non-allowed claim which does not overlap the allowed claim is taught in the Asahi 
Shinbum article. This means that a person of skill in the art needs nothing more that 
what is taught in the Asahi Shinbum article to practice that part of each of Applicants 
non-allowed claims which does not overlap Applicants' allowed claim. 

The only parts of the Asahi Shinbum article which are relevant to applicants 
claim are in the first paragraph: 

A new ceramic with a very high T c of 30K of the superconducting transition 
has been found. The possibility of high T c - superconductivity has been 
reported by scientists in Switzerland this spring. The group of Prof. Shoji 
TANAKA, Dept. Appl. Phys. Faculty of Engineering at the University of 
Tokyo confirmed in November, that this is true. 
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in the second paragraph: 

The ceramic newly discovered, is an oxide compound of La and Cu with 
Barium which has a structure of the so-called perovskite and shows 
metal-like properties. Prof. Tanaka's laboratory confirmed that this 
material shows diamagnitism (Meisner effect) which is the most important 
indication of the existence of superconductivity. 

The Swiss scientist are the inventors of the present application. Thus this clearly 
refers to applicants work which was reported in Applicants article. These passages say 
that Prof. Tanaka confirmed applicants work. The newly discovered ceramic referred to 
in the article is the ceramic reported on in Applicants' article. The present applicant 
was filed less than one year after the publication of applicants* article. This article is a 
disclosure of Applicants' own invention and cannot be used as a reference against the 
present application. 

Since the present application was filed within one year of Applicants' article, 
Applicants' article is not a reference as to them. Thus the only portion of the Asahi 
Shinbum article relevant to Applicants' claims is: 

A new ceramic with a very high T c of 30K of the superconducting transition 
... is an oxide compound of La and Cu with Barium which has a structure 
of the so-called perovskite and shows metal-like properties. 

Since the Asahi Shinbum article refers to "T c of 30K" and since each of 
Applicants claims recites T c > 26 °K, the Asahi Shinbum article alone cannot anticipate 
T c > 26 °K since to be an anticipation a reference must contain all the limitations of the 
claim it is said to anticipate. Also, the Asahi Shinbum article provides no teaching of 
how to made the "new ceramic". A reference which does not provide a method of 
making a composition cannot anticipate a claim to the composition and thus to a use of 
that new composition. Also, the Asahi Shinbum article has no specific embodiment of 
the new composition. Thus it cannot anticipate under 35 (JSC 1 02. 
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Applicants' Article Was in the US in Ready To File Form 



The issue involved here is straight forward. A third party reproduced and reported that 
fact in a written publication before of Applicants' filing date. The work of Applicants was 
reported in a written description published before the publication of the third party. 
Applicants filed the present application within one year of their publication, but after the 
third party publication. If Applicants did not file the present applicant within one year of 
the date of Applicants' article, Applicants' article would be a valid reference under 35 
USC 102(a). But since Applicants filed the present application within 1 year of 
Applicants' article, it is not a reference under 35 USC 102(b). 

35 USC 1 00 states the term "invention" means invention or discovery. 

35 USC 102(a) states "[a] person shall be entitled to a patent unless ... the 
invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the 
applicants for patent." 

Applicants invention or discovery was on or before April 1 7, 1986 which is the 
date Applicants submitted Applicants' article to Z.Phys.B. That article was published in 
September, 1986. Therefore, Applicants invented their invention prior to the date of the 
Asahi Shinbum article, November 28, 1986. Evidence submitted proving that 
applicants conception was in the United States at applicants direction prior to Nov. 28, 
1 986 is discussed below. In addition, the following evidence shows that Applicants' - 
article was in this country in possession of IBM, the assignee, prior to the date of the 
Asahi Shinbum article. Attachment K of Applicants' response dated December 27, 
1998, page 1 , is a copy of the front cover of Zeitschrift Fur Physik B Condensed Matter 
Vol. 64 which contains Applicants' article ( pp 189-193) which is referred to and 
incorporated by reference at page 6, lines 6-1 0, of Applicant's specification. A pplicants 
state at page 6 of the specification that Applicants' article is "[t]he basis or our 
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invention". This page bears in the upper right the date stamp of the IBM Research 
Library bearing the date of Sept. 1 8, 1 986. Page 2 of Attachment K of Applicants' 
response dated December 27, 1998, is an enlarged view of the upper right corner 
showing the date stamp. Thus the assignee of the present invention, IBM, who was the 
employer of the inventors at the time of the conception of the invention, had in its 
possession in the United States, prior to the date of the Asahi Shin bum, a copy of the 
article which Applicants state forms the basis of their invention. Thus IBM had in its 
possession in the United States a written description of applicants' invention in "ready to 
patent form" ( as defined by the United States Supreme Court in Pfaff v. Wells 48 
USPQ 2d 1641 decided November 10, 1998) prior to the date of the Asahi Shinbum 
article. The US Supreme Court held that "reduction to practice" is not needed to 
establish a date for invention. The court stated " [t]he statute's only specific reference 
to that term is found in §1 02(g), which sets fort the standard for resolving priority 
between two competing claimants to a patent." Since §1 02(g) is not applicable here, 
"diligence" and "reduction to practice" are not required. Applicants article in Zeitschrift 
Fur Physik "is proof that prior to [the date of the Asahi Shinbum article applicants have] 
prepared drawings or other descriptions of the invention that were sufficiently specific to 
enable a person skilled in the art to practice the invention." The Asahi Shinbum article 
sates that applicants' work was reproduced, by others, thus applicants article was 
sufficiently specific for a person of skill in the art to practice applicants' invention. Also, 
as stated in Applicants' response dated December 18, 1998, more than 5,200 articles 
refer to applicants article showing that applicants enabled the field of high T c 
superconductivity. Thus the Asahi Shinbum article is not a valid §102(a) reference 
against Applicants' claimed invention. 

The Examiner states: 

ii. The applicants assert that the Asahi Shinbum article reports a third 
party's confirmation of their original discovery. That assertion appears to 
be correct, but the article still is deemed to be prior art under 35 USC 
102(a). 
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(1) It should be noted again, however, that the applicants' discovery was 
not originally made in this country- and that they cannot show an earlier 
date than December 1986 for their invention in this country. The Asahi 
Shinbum article was published on November 28, 1 986. 

Applicants disagree with the Examiner. Applicants note that the Examiner 
acknowledges that the Asahi Shinbum article "confirms [Applicants'] original discovery." 
35 USC 102(a) does not require applicants to show a date of invention in this country 
prior to the Asahi Shinbum article to avoid the Asahi Shinbum article being prior art. 35 
USC 102(a) states "A person shall be entitled to a patent unless ... the invention was ... 
described in a printed publication in this or a foreign country, before the invention 
thereof by the application for patent." 35 USC 100 does not include reduction to 
practice in this country or conception in this country as part of the definition of invention. 
Only 35 USC 1 02(g) includes the language "reduction to practice" and "invention in this 
country". If Congress intended a reduction to practice to be necessary for a patent 
applicant to show that they invented their invention before the date of the printed 
publication, Congress would have included such language in the 35 USC 102(a). Also, 
if Congress intended that invention in this country was to be necessary for a patent 
applicant to show that they invented their invention before the date of the printed 
publication, Congress would have included such language in 35 USC 102(a). 

In the final rejection the Examiner states: 

a. As discussed in paper no. 20 of the ancestral application, 



07/053,307, it is not fully clear to what exact date applicants are entitled. 
Based on the record, nonetheless, that date would appear to be no later 
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than around December 13, 1986, the date samples were tested in the US 
to show superconductivity. See MPEP 715 et seq. The Asahi Shinbum 
article was published on November 28, 1986. 

b. The reference confirms superconductivity in an oxide compound 
of La and Cu with Ba having a structure of the so-called perovskite 
structure. Although the reference fails to teach use of the testing of zero 
resistance for confirming superconductivity, it inherently must have been 
used because it is one of two methods used for testing for 
superconductivity (the other being diamagnetism). Accordingly, the 
burden of proof is upon the applicants to show that the instantly claimed 
subject matter is different from and unobvious over that taught by this 
reference." 

In response to applicants' arguments filed April 1 1 , 1996, January 3, 1996, and 
September 29, 1 995, paper nos. 53, 50, and 5 1 , as well as the Affidavits filed 
September 29, 1 995 and January 3, 1 996, paper nos. 49 and 52, the Examiner states 
they "are not deemed to be persuasive", that is it is the Examiner's opinion that they 
are not persuasive. 

The Examiner cites In re Brown, 173 USPQ 685, 688; In re Best, 195 USPQ 
430; and In re Marosi, 218 USPQ 289, 293 to support his rejection. These decisions 
are not directed to whether a reference is a valid §1 02(a) reference and are thus not 
relevant to this issue. 

The Examiner is using Asahi Shinbum as a reference under 35 USC §1 02(a). 
Applicants disagree that this is proper since to do so does not permit applicants the one 
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year period provided under 35 USC §1 02(b) to file a US application after their own 
publication. The one year period permitted applicants to file the present application up 
to September 1987. The date of the Asahi Shinbum article November 28, 1986 is after 
the date of applicants 1 publication, but before the end of the one year. 

Applicants believe that the Examiner has incorrectly applied 35 USC §1 02(a). 
The Court of Custom and Patent Appeal in In re Katz 215 USPQ 14, 1 7 states that: 

It may not be readily apparent from the statutory language that a printed 
publication cannot stand as a reference under §1 02(a) unless it is 
describing the work of another. A literal reading might appear to make a 
prior patent or printed publication 'prior art* even though the disclosure is 
that of the applicant's own work. However, such an interpretation of this 
section of the statute would negate the one year period afforded under 
§1 02(b) during which an inventor is allowed to perfect, develop and apply 
for a patent on his invention and publish descriptions of it if he wishes. 

Thus, one's own work is not prior art under §1 02(a) even though it has 
been disclosed to the public in a manner or form which otherwise would 
fall under §1 02(a). Disclosure to the public of one's own work constitutes 
a bar to the grant of a patent claiming the subject matter obvious 
therefrom only when the disclosure occurred more than one year prior to 
the date of the application, that is, when the disclosure creates a one-year 

time bar, frequently termed a "statutory bar," to the application under 
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§1 02(b). As stated by this court in In re Facius, 56 CCPA 1348, 1358, 
408 F.2d 1396, 1406, 161 USPQ 294, 302 (1969), "But certainly one's 
own invention, whatever the form of disclosure to the public, may 
not be prior art against oneself, absent a statutory bar." [Emphasis in 
original]. 

The Asahi Shinbum article states in the first paragraph, "The possibility of high T, 
superconductivity has been reported by scientists in Switzerland this spring". The 
"scientists in Switzerland' are the inventors of the present application. Applicants' 
invention was reported in Applicants' article which was submitted for publication in the 
Spring of 1986. The Asahi Shinbum article only reports the work of applicants and that 
it was reproduced by Prof. Tanaka. This article is a disclosure of applicants' "own 
invention" and cannot be used as a reference. Therefore, the Examiner is in error in 
rejecting Applicants claims 24-26, 86-90, 96-135 and 137-177 under 35 USC §1 02(a) 
as anticipated by Asahi Shinbum and under 35 USC §103 as obvious over Asahi 
Shinbum. 

In regard to the two-year grace period under a prior statute corresponding to 35 
USC §1 02(b) the U.S. Supreme Court in Andrews v. Hovey, 123 US 267 (1887) states 
that: 

"The evident purpose of the section was to fix a period of limitation which 
should be certain, and require only a calculation of time, and should not 
depend upon the uncertain question of whether the Applicant had 
consented to or allowed the sale or use. Its object was to require the 
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inventor to see to it that he filed his application within two years from the 
completion of his invention, so as to cut off all question of the defeat of 
his patent by a use or sale of it by others more than two years prior 
to his application, and thus leave open only the question of priority of 
invention. The evident intention of congress was to take away the right 
which existed under the act of 1 836 to obtain a patent after an invention 
had for a long period of time been in public use, without the consent or 
allowance of the inventor; it limited that period to two years, whether 
the inventor had or had not consented to or allowed the public use." 
(Emphasis added) 

From this quote from Andrews v. Hovey, it is evident that the use or sale by 
others prior to filing a patent application by the inventor does not cut off the inventors 
right to obtain a patent so long as the inventor files the application within the statutory 
period which was 2 years at the time of the Andrews v. Hovey decision and is now 1 
year under 35 USC 102(b). (Applicants note that the U.S. Supreme Court cited Andrew 
Hovey with approval in Pfaff v. Wells.) Thus Prof. Tanaka's reproducing of Applicants' 
results reported in Applicants' article and the reporting of this in Asahi Shinbum article 
does "not cut off [Applicants'] right to obtain a patent" since Applicants have filed the 
present application within one year of the date of publication of Applicants' article. 
Applicants note that the Supreme Court says that "the consent or allowance of the 
inventor" is not a factor in determining whether "a use" by another cuts off the one year 
period under §1 02(b). 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 

285 states in regard to the publication of applicant's foreign patent application before 
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the filing of a U.S. application on October 5, 1936 on an invention described in the 
foreign patent application that: 

The Examiner has also rejected the claims on the printed specification of 
Applicants' own British application which appears from this record to have 
been published on August 27, 1936. We know of no authority for such a 
rejection. Neither section 3886 nor section 4887 R.S. warrants the 
rejection. Obviously, the publication could not have a date prior to 
Applicants' invention. There is no statute that requires an Applicant to 
make his invention in this country. 

Therefore, Applicants of the present invention can rely on their publication in 
Zeitschrift for Physik as evidence of their invention. Applicants note that the Board 
states that the statute does not require Applicants to make the invention in this country 
to get the benefit of the one year period under 35 USC §1 02(b). Therefore, the date of 
Applicants' invention is as least as early as the date of Applicants' publication which is 
before the date of the Asahi Shinbum article. 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 
285, 286 further states: 

The Commissioner indicates in Ex parte Grosselin that the Examiner 
should consider whether the German patent was derived from Applicant 
and was in effect nothing more than a printed publication of Grosselin's 
invention. 

The Asahi Shinbum article states in the first paragraph: 

A new ceramic with a very high T c of 30K of the superconducting transition 
has been found. The possibility of high T c - superconductivity has been 
reported by scientists in Switzerland this spring. The group of Prof. Shoji 
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TANAKA, Dept. Appl. Phys. Faculty of Engineering at the University of 
Tokyo confirmed in November, that this is true. 

The "scientists in Switzerland" are the inventors of the above-identified 
application. The Asahi Shinbum article only reports the work of Applicants and that it 
was reproduced by Prof. Tanaka. This article is a disclosure of Applicants' "own 
invention" and clearly in the words of the Board in Ex parte Powell and Davies, "was 
derived from [Applicants] and [is] in effect nothing more than a printed publication of 
[Applicants'] own invention and cannot be used as a reference". 

The Patent Office Board of Appeals in Ex parte Lemieux 148, 140 states that: 

Finally, we believe that our holding is consistent with decisions in 
interference practice wherein, even though in the usual case a party may 
not establish a priority date of invention by reference to activity in a foreign 
country, yet in an originality case where a party is seeking to prove that 
the other party derived from him so that there is only a single original 
inventor, he may be permitted to prove derivation by reference to activity 
abroad. ... By analogy, in the present case appellant has demonstrated 
that he is the single original inventor, there being no adverse party. 

Following this decision it is clear from the Asahi Shinbum article that Applicants 
are the "single original inventor" and that the Asahi Shinbum article is "derived" from 
Applicants and that Professor Tanaka's work reported in the Asahi Shinbum article is 
"derived" from Applicants. 



In In re Mathews 161 USPQ 276 (CCPA 1969) a patent to Dewey was cited under 35 
USC 102(e) against the application of Mathews. The Dewey patent disclosed but did 

YO987-074BY 31 08/303,561 



not claim the invention claimed in the Mathews application. The claimed invention in 
the Mathews application was a circuit which Dewey disclosed to comply with 35 USC 
1 1 2 requirements. Mathews submitted Dewey's affidavit under 37 CFR 1 32 which 
stated that Mathews disclosed to Dewey the circuit which Dewey described but did not 
claim. The CCPA held that Dewey was not a reference under 35 USC 102(e) against 
Mathews application stating 162 USPQ 276, 278: 

It necessarily follows that Dewey may not be relied upon to defeat 
Mathews' application since Dewey's disclosure, in view of the facts 
established in the record, is not inconsistent with the novelty of Mathews' 
claimed invention, That is, on the record here, Dewey derived his 
knowledge from Mathews who is "the original, first, and sole inventor." 

Following In re Mathews, it is necessary follows that the Asahi Shinbum article 
cannot be relied upon under 35 USC 102(a) to defect the present application since the 
Asahi Shinbum article states that Prof. Tanaka derived his knowledge from applicants 
who are the original, first, and sole inventors. 

In re Mathews is directed to a reference under 35 USC 102(e) and not under - 
§1 02(a). But this does not matter since under §1 02(e) an issued patent (which 
corresponds to a printed publication under §1 02(a)) is a reference as of the filing date 
(which corresponds to the publication date of a printed publication under §1 02(a)) and 
not the publication date (the issue date) of the §1 02(e) cited patent. Also, if the patent 
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cited as a §1 02(e) reference had issued prior to the fi ling date of the applicant in In re 
Mathews, it would have been a §1 02(a) reference. Thus the rational of In re Mathews 
should apply to a reference cited under §1 02(a). The Asahi Shinbum article states that 
Prof. Tanaka derived his knowledge from Applicants article and that Prof. Tanaka 
reproduced Applicants' work reported in Applicants' article and thus Applicants are the 
original, first and sole inventor. 

In response to applicants comments on the cited decisions, the Examiner states, 
'The applicants cite four decisions which do not directly apply to the present facts." 

Applicants disagree. 

In regards to In re Katz the Examiner states: 

(a) The In re Katz decision held that an applicant may overcome an 
article as 35 USC 102(a) prior art by showing that the applicant was a 
co-author and that the other co-authors were under the direction and 
control of the applicant. Here, however, the applicants were neither 
co-authors in the Asahi Shinbum article nor did they exercise direction 
and control over the work reported in that article. 

Applicants disagree. The Examiner does not cite the text of In re Katz to support 
this interpretation of In re Katz. In fact, In re Katz does not support the Examiner's 
position. In In re Katz an article co-authored by the patent applicant was cited against 
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the applicants' patent application under 35 USC 102(a). The application was filed less 
than one year after the article. In determining whether the article was prior art under 35 
USC 102(a), the CCPA states u [i]t may not be readily apparent from the statuary 
language that a printed publication can not stand as a reference under §1 02(a) unless it 
is describing the work of another." 215 USPQ 14, 17. The inventor submitted a 
declaration stating that he was the sole inventor of the subject matter described in the 
article and that the other authors were students working under his direction. The CCPA 
concluded that The applicant's declaration is sufficient in this case to overcome the 
rejection" under 35 USC 102(a). 215 USPQ 14, 18. There is no evidence of record 
that the Asahi Shinbum article describes any invention other than those of Applicants. 
In this regard the CCPA further states: 

As an initial matter, we hold that authorship of an article by itself does not 
raise a presumption of inventorship with respect to the subject matter 
disclosed in the article. Thus, co-authors may not be presumed to be 
coinventors merely from the fact of co-authorship. On the other hand, 
when the PTO is aware of a printed publication, which describes the 
subject matter of the claimed invention and is published before an 
application is filed (the only date of invention on which it must act in the 
absence of other proof), the article may or may not raise a substantial 
question whether the applicant is the inventor. For example, if the 
author (whether he is the applicant or not) specifically states that he 
is describing the work of the applicant, no question at ail is raised. 
The content and nature of the printed publication, as well as the 
circumstances surrounding its publication, not merely its authorship, must 
be considered. (Emphasis added). 
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It is clear form this passage that where the authors of an article are not the 
inventors of an invention described therein, the article is not necessarily a 102(a) 
reference. The above passage states "if the author (whether he is the applicant or not) 
specifically states that he is describing the work of applicants, no question at all is 
raised", that the article is not a reference under § 102(a). The Asahi Shinbum article 
clearly states that Prof. Tanaka reproduced applicants work reported in Applicants' 
article. There can be no question that the Asahi Shinbum article is not a reference 
under § 1 02(a). Moreover, "the content and nature" of the Asahi Shinbum article "as 
well as the circumstances surrounding the publication" clearly show that it is describing 
Prof. Tanaka's reproduction of Applicants' work. A published article is an invitation to 
all readers to reproduce an verify the work reported. Thus the Asahi Shinbum article 
describes no invention other than that of Applicants. 

In regards to Andrews v. Hovey the Examiner states: 

(b) The Andrews v. Hovey" decision involved a grace period which is 
now codified in 35 USC 102(b). The present case involves a printed 
publication as prior art under 35 USC 102(a). 

The Examiner's comments miss the point of Andrews v. Hovey. As stated above, this 
case clearly says that "the use" by others prior to filing of the patent application by the 
inventors (which would be a §1 02(a) reference) does not cut off the right of the 
inventors to obtain a patent on the application filed within the statutory period under 
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§1 02(b) form the inventors own printed publication. The Asahi Shinbum article 
describes "the use" of Applicants' invention by Prof. Tanaka. If such a use in the United 
States would not be prior art under §1 02(a), it is not possible for a printed publication 
describing such a use in a foreign country to be prior art under §1 02(a). 

In regard to Ex parte Powell and Davies: 

(c) The Ex parte Powell and Davies" decision held that an applicant's 
own foreign patent which issued within the grace period cannot be used 
against him or her. 

The Examiner's comments miss the point of Ex parte Powell and Davies which 
explicitly states that "[t]here is no statute that requires an Applicant to make his 
invention in this country". Applicants initially made there invention in Zurich, before the 
date of the Asahi Shinbum article. Their results were published prior to the Asahi 
Shinbum article in Applicants' article which was in possession of the assignee of the 
present invention in the US prior to the date of the Asahi Shinbum article. Also, in Ex 
parte Powel and Davies the Applicant's British application was published before their 
application was filed in the United States and it was still not a valid §1 02(a) reference. 

In regard to Ex parte Lemieux, the Examiner states 



The Ex parte Lemieux" decision applied that reasoning to an applicant's 
own article published in another country. Again, the present applicants 
had no part in the writing of the Asahi Shinbum article. 
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Again the Examiner's comments miss the point of Ex parte Lemieux which states 
"in an originality case where a party is seeking to prove that the other party derived from 
him so that there is only a single original inventor, he may be permitted to prove 
derivation by reference to activity abroad". Here the Asahi Shinbum article says that 
Prof. Tanaka derived his work from the work of Applicants and thus the Asahi Shinbum 
article is not a reference against the present application. 

In regard to In re Mathews the Examiner states: 

"In re Mathews, 161 USPQ 276, 277-279 (CCPA 1969), held that an 
applicant may overcome a patent as prior art under 35 (JSC 102(e) with 
evidence that the applicant provided the knowledge for the disclosure in 
that patent. By contrast, the present facts involve prior art under 35 (JSC 
1 02(a) with a publication date before the invention was in this country." 

In the present Application the Asahi Shinbum article acknowledges that 
Applicants provided the knowledge to Prof. Tanaka to reproduce Applicants work which 
is described in Applicants' article. And since the Asahi Shinbum article refers to 
Applicants' discovery, as stated above, for this purpose a §1 02(a) reference is 
equivalent to a 102(e) reference. 

The Examiner further states: 



(3) The present facts may raise a novel issue of law." The applicants 
were the first to develop the presently claimed invention, but the earliest 
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date they can show that invention in this country is December of 1986." 
The Asahi Shinbum article was published in November of 1986 and 
describes the development of superconductivity with an oxide of La, Ba, 
and Cu having a perovskite structure by a third party, but that article 
apparently indicates that the third party was confirming the discovery of 
the present applicants. Notwithstanding the possible uniqueness of the 
present facts, however, the Asahi Shinbum article still is deemed to be 
prior art under 35 USC 102(a), which the applicants have not been able to 
overcome with a showing of an earlier date in this country or a showing of 
their direction and control over the work done by that third party. 

35 USC §1 02(a) and the cited case do not require work at an earlier date in this 
country to overcome reference cited under §1 02(a). Also, §1 02(a) and the cited case 
law do not require a showing that the Applicants exercised direction and control over 
Prof. Tanaka or the author of the Asahi Shinbum article. In fact, 35 USC §102 and the 
cited cases require a contrary result as Applicants have shown above. Notwithstanding, 
Applicants have shown that their conception was in this country in ready to file form, in 
the possession of the assignee of the present invention, prior to the date of the Asahi 
Shinbum article. 

Applicants have argued that if one would follow the rationale of the 
Examiner, that is, if an applicant publishes an article and some other third party reports 
that same result prior to applicant's filing of a patent application which is subsequently 
filed within one year of applicant's own publication, the reporting of applicant's work by 
the third party would be prior art against applicant's application. Such a result would 
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deny (the applicant) the one year grace period provided under 35 USC 102(b). 
Examiner dismisses this argument saying 



"applicants" argument is duly noted, but again, it is further noted that the 
reference is prior art under 3 5 USC 102(a). The reference is not just a 
republication of the applicants' article. Instead, the reference is the 
reporting of someone else's work which confirms the applicants' work. 
The applicants also are not able to show a priority date which pre-dates 
the publication of that reference". 

The Examiner is ignoring the fact that the Asahi Shinbum article and the 
work of Prof. Tanaka reported on therein was derived from Applicants. The cases cited 
above clearly state that when a third party derives their knowledge from an applicant, 
the third party's knowledge, for use or for publication of the information is not prior art 
against such an applicants' patent application. 

Applicants Have Proven They Can Swear Behind the Reference 

Even though, as stated by the U.S. Supreme Court in Pfaff v. Wells, it is not 
necessary to show anything more than a conception to establish a date of invention 
under all sections of 35 USC 102 other than §1 02(g). Applicants have proven by facts 
that the conception of their invention was in the United States at their direction prior to 
the date of the Asahi Shinbum article, November 28, 1 986, and applicants have proven 
that they were diligent from prior to the date of the Asahi Shinbum article by instructing 
coworkers in the United States until December 3, 1986 which is the date the Examiner 
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believes is the earliest date of Applicants reduction to practice in the United States. 
(For the reasons of record applicants believe that they have shown that their invention 
was reduced to practice in the United States prior to the date of the Asahi Shinbum 
article). The examiner has not rebutted applicants proof that applicants conception was 
in the United States at their direction prior to the date of the Asahi Shinbum article and 
the Examiner has not denied that applicants have proven that they were diligent by 
instructing coworkers in the United States from a time prior to the date of the Asahi 
Shinbum article until the date the Examiner believes is the date of Applicants' date of 
reduction to practice in the United States. The details of Applicants' proof are 
discussed at pages 22, line 8 to page 24, last line, of applicants' Substitute Amendment 
dated March 6, 1 997. That argument is reproduced in detail below. 

The Examiner's response to Applicants' proof is at page 19, paragraph d. ii of 
the final rejection "[t]he applicants further urge that they have shown clear diligence 
from before November 28, 1996 until actual reduction to practice at or around 
December 3, 1986. Nevertheless, the actual reduction in this country is deemed to 
have occurred on December 3, 1986, which is after the publication date for the 
reference." (As stated above the Examiner is in error that Applicants have to prove 
reduction to practice in this country before the date of the Asahi Shinbum article to 
avoid it as a §1 02(a) reference.) 

Willson v. Sherts 81 F 2d 775, 28 USPO 379 (CCPA 1936) held (in an 
interference) that an inventor who conceives an invention outside of the United States 
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gets the benefit of the date that a third party, to whom the invention is disclosed, brings 
the conception into the United States (28 USPQ 379, 381) and that acts in this country 
done on behalf of the inventors can be used to show diligence to reduction to practice 
in the United States (28 USPQ 379, 383). Thus, the rejections of Applicants' claims 
under 35 USC 102 and 103 over the Asahi Shinbum article should be withdrawn. 

It is noted that in the declaration of co-inventors J. G. Bednorz and K. A. Mueller 
dated March 21 , 1 988, mailed into the patent office on June 22, 1 988 at paragraph 3, 
states "On approximately October 16, 1986, we gave Praveen Chaudhari ... six 
samples of the high temperature superconductive ceramic oxide materials that we had 
described in our aforementioned Z Physik B. publication. Praveen Chaudhari brought 
these samples back to the U.S. when he returned after visiting with us on or about 
October 16, 1986." This is evidence that these samples are brought into the United 
States on or about October 16, 1986. When these samples came into the United 
States, since they were inherently superconductive as claimed, the invention was 
essentially reduced to practice in the United States on that date. It is further noted that 
the Declaration of Alexis P. Malozenoff signed March 30, 1988 states at paragraph 3, 
"On or about November 15, 1986, Richard Greene and I traveled to Baltimore for a 
magnetics conference. During our travel to Baltimore, we discussed Greene's ongoing 
experiments in high T c superconducting samples which he said had been received from 
Bednorz and Mueller." This is clear evidence that by November 15, 1986, 
superconducting samples fabricated by applicant's were being measured in the United 
States. These samples were inherently superconducting and, consequently, 
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established the reduction to practice in the United States as of that date. The 
Declaration of Cheng-Chung John Chi dated March 29, 1988 states at paragraph 2, "At 
a time prior to approximately the middle of November, 1986, Chang C. Tsuei told me a 
measurement he made on T c superconducting material which he said were received 
from Georg Bednorz and K. A. Mueller, two physicists working for IBM Corporation in 
Zurich, Switzerland ... Chang Tsuei said that he had measured resistivity versus 
temperature of these samples." This is again further evidence that the Mueller Bednorz 
superconducting samples were in the United States prior to the middle of November 
1986." 

In the Affidavit of Sung II Park, dated March 30, 1988, at paragraph 4, it is stated 
"the preparation in measurement of the aforementioned superconducting samples 
occurred at a date prior to November 15, 1986, and to the best of my recollection, 
occurred on or about November 9, 1986, the date when a Helium dower was pumped 
down preparatory to taking the actual measurement." Therefore, since measurements 
were taken prior to the date of publication of the Asahi Shinbum article, which was 
November 28, 1986 the invention was reduced to practice in the US prior to the 
publication date of the Asahi Shinbum article. 

At page 1 1 of the Examiner's Action dated April 1 9, 1 996, in the paragraph 
labeled i, the Examiner states "the applicants argue that Sung II Park affidavit of March 
30, 1988 states at para. 4 that measurements were taken of a supe rconductive sample 
on or before November 9, 1986, to the best of affiants recollection, or no later than 
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November 15, 1986. The document evidence is not deemed to support that argument, 
however." In the paragraph marked (1) on page 1 1 of PA, the Examiner states "plots of 
those measurements are missing. See the Cheng C. Tseui affidavit of March 30, 1998, 
para. 6." This statement comes directly out of Cheng Tseui's Declaration. 
Notwithstanding, Cheng Tseui's Declaration says the measurements were made, that 
the plots that were taken were missing. The last sentence of this paragraph states "I 
believe that they may have been inadvertently thrown away when the laboratory was 
subsequently extensively cleaned." The Examiner further states "a hand-drawn 
diagram with the indication of a vacuum pumped down on November 8, 1988 also is not 
deemed to show that the measurements were taken." The Examiner is referring to 
paragraph 5 of the Cheng Tseui Declaration and Exhibit C which contains the 
hand-drawn figure. 

At paragraph (2) of page 1 1 of the Examiner's Action dated April 19, 1996, the 
Examiner points to cablegrams sent by Dr. Greene to applicants in Zurich which are 
attached as Exhibit B to his Declaration. The Examiner states "Dr. Greene reports that 
no indication of superconductivity has been seen in his specific heat measurements for 
temperature 4-35°K." The Examiner fails to note that in the same cablegram dated 
November 1 1 , 1986, Dr. Greene states "this is not really too surprising given the very ^ 
broad transition to have found in resistivity and susceptibility." The Examiner 
acknowledges that "Exhibit C has pages dated December 1, 1986 on in Exhibit D, 
which actually has plots and resistance versus temperature dated as early as 
December 3, 1986." The Examiner is conceding that high T c superconductivity was 
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measured on the samples which the very same set of cablegrams and affidavit say 
were in the United States in the middle of November 1986. Consequently, by 
Examiner's own admission, samples which were in the United States were clearly 
shown to be superconducting as of December 3, 1986. Consequently, the samples that 
were in the United States as of November 9 were inherently superconducting. It is clear 
from the same declarations that Applicants' were communicating with Dr. Greene. It is 
noted that Dr. Greene's cablegram dated November 25, 1 986 to applicants states he 
will resume work on the new superconductor and that not much will happen because of 
the Thanksgiving Holiday until the following week. There are cablegrams dated 
November 26, December 1, December 2, 1986 related to high T c superconductivity. Dr. 
Greene's Exhibit C has notebook pages dated December 1 , 1986 to December 5, 1986. 
The December 5, 1 986 shows T c of 26°K and 30°K. Exhibit D show a plot of R vs. T 
dated December 8, 1986. Clear reduction to practice is shown and clear diligence is 
shown from prior to the date of the Asahi Shinbum article. This was clearly done in 
close correspondence with the applicants. Thus, the facts clearly shown applicant's 
can swear behind the Asahi Shinbum reference. 

The Examiner repeats the same arguments in the final rejection without rebutting 
Applicants' arguments and proof that their conception was in this country at their 
direction and that their co-inventors in this country under their direction diligently 
pursued a reduction to practice in this country the earliest date of which according to 
the Examiner is December 3, 1986. 
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Applicants Invention Was Reduced To Practice In the US Before 

The Asahi Shinbum Article 

Attachment C of this Brief is a copy of a letter from C. W. Chu to Applicants dated 
December 3, 1 986. This letter states: 

This is just to inform you that my group at the U. of Huston has 
reproduced your results (Z. Phys. B 64, 189 (86)) three weeks ago. ... I 
believe it is superconductivity. 
A journal article is an invitation to any one to reproduce the work reported therein . 
Thus a reader of the article is for that purpose under the direction and control of the 
author. Thus Applicants invention was reduced to practice in this country prior to the 
date of the Asahi Shinbum article at the direction and control of Applicants. 

The Examiner in the final rejection repeats the earlier rejection stating: 

i. The applicants argue that the Sung 1 1 Park Affidavit of March 30, 
1988 states at para. 4 that measurements were taken of a 
superconductive sample on or before November 9, 1986, to the best of 
the affiant's recollection, or no later than November 15, 1986. The 
documentary evidence is not deemed to support that argument, however. 
See MPEP 715.07. 

(1 ) Plots of those measurements are missing. See the Chang C. Tsuei 
Affidavit of March 30, 1988, para. 6. A hand-drawn diagram with the 
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indication of vacuum pumping on November 9, 1988 also is not deemed 
to show that the measurements were taken. 

(2) Moreover, the other evidence in the record appears to show that 
high temperature superconductivity was not attained in this country as of 
November 9 or 15, 1986. The March 30, 1986 Declaration of Richard L. 
Greene includes a series of cablegrams sent by Dr. Greene to the 
applicants in Zurich, Switzerland as Exhibit B. On both November 1 1 , 
1986 and November 14, 1986, Dr. Greene reports that no indication of 
superconductivity has been seen in his specific heat measurements for 
temperatures of 4-35'K. Exhibit C has pages dated December 1 , 1 986 on, 
and Exhibit D, which actually has plots of resistance vs. temperature, has 
an earliest date of December 3, 1 996. 

i. The applicants argue that "Praveen Chaudhari brought these 
samples back to the U.S. when he returned after visiting (the inventors) on 
or about October 16, 1986. When these samples came into the United 
States since they were inherently superconductive as claimed, the 
invention was essentially reduced to practice in the United States on that 
date." As stated before repeated above, however, the applicants were 
unable to show the attainment of superconductivity any earlier than 
December 3, 1986 in this country. Again, the present invention is directed 
to the method of superconducting electricity. That method apparently was 
not reduced to practice before December 3, 1986. 

ii. The applicants further urge that they have shown clear diligence 
from before November 28, 1986 until actual reduction at or around 
December 3, 1986. Nevertheless, the actual reduction in this country is 
deemed to have occurred on December 3, 1 986, which is after the 
publication date for the reference. 
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iii. The applicants assert that they should be entitled to a one-year 
grace period for their own published invention, but this prior art rejection is 
based on 35 USC 102(a) because the author of that reference is a 
different inventive entity. 

19 The applicants 1 proposed priority date for the EPO application is 
January 23, 1987, which is after the December 1986 dates show by the 
Richard L. Greene Affidavit. 

In these repeated rejections the Examiner has not responded to Applicants' 
arguments and thus has not rebutted any of them. Therefore, the Examiner concedes 
that Applicants' conception was in this country at their direction prior to the date of the 
Asahi Shinbum article and that coworkers in this country at Applicants' direction 
diligently reduced their invention to practice in the United States. Applicants petitioned 
for withdrawal of the final rejection requesting the reasons for why the 1 .132 affidavits 
submitted did not effectively swear behind the Asahi Shinbum article. The petition was 
denied by the Director of Group 1700 without rebutting applicants proof of conception 
and diligence. Therefore, the Director of Group 1700 concedes that Applicants' 
conception was in this country at their direction prior to the date of the Asahi Shinbum 
article and that coworkers in this country at Applicants' direction diligently reduced their 
invention to practice in the United States. This necessarily requires a finding that 
the Asahi Shinbum article is not a valid §102 reference. 
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Therefore, the Board is respectfully requested to reverse the rejection of claims 
24-26, 86-90, 96-135 and 137-177 under 35 USC § 102(a) as anticipated by Asahi 
Shinbum article. 
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CLAIM REJECTIONS - 35 USC § 103 

Claims 24-26, 86-90, 96-135 and 137-177 have been rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Asahi Shinbum article. 

Claim 136 has been allowed over the Asahi Shinbum article since according to the 
Examiner the examples in the present specification are deemed to show criticality for 
the formula of claim 1 36. 

Since the present application was filed within one year of Applicants' article, 
Applicants' article is not a reference as to them (even though it would be a reference as 
to a third party). Thus the only portion of the Asahi Shinbum article relevant to 
Applicants' claims is: 

A new ceramic with a very high T c of 30K of the superconducting transition 
... is an oxide compound of La and Cu with Barium which has a structure 
of the so-called perovskite and shows metal-like properties. 

Since the Asahi Shinbum article refers to "T c of 30K" and since each of 
Applicants claims recites T c > 26 °K, the Asahi Shinbum article alone cannot anticipate 
T c > 26 °K since to be an anticipation a reference must contain all the limitations of the 
claim it is said to anticipate. Also, the Asahi Shinbum article provides no teaching of 
how to made the "new ceramic". A reference which does not provide a method of 
making a composition cannot anticipate a claim to the composition and thus to a use of 
that new composition. Also, the Asahi Shinbum article has no specific embodiment of 
the new composition. Thus it cannot anticipate under 35 USC 1 02. If as to 
Applicants the Asahi Shinbum article is not a valid .§102 reference , the Asahi 
Shinbum article cannot render Applicants' claims obvious since to do so would render 
the Asahi Shinbum article a valid .§102 against Applicants. 
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As state above the examiner's characterization of the Asahi Shinbum article does 
not accurately represent the teaching of this article. 

Applicants' article which is incorporated in applicants' specification and priority 
document is directed to a Ba-La-Cu-0 system. Applicants' article was submitted for 
publication on April 17, 1986 to Z. Phys. B from the IBM Zurich Research Laboratory in 
Switzerland. Thus the only teaching in the Asahi Shinbum article relevant to Applicants' 
claimed invention is the teaching in Applicants' article which is incorporated by 
reference in the present application and referred to in the priority document. The Asahi 
Shinbum article provides no teaching relevant to applicants' claimed invention other 
than the teaching in Applicants' article on how to make the ceramic "newly discovered" 
by applicants. The Asahi Shinbum article states the Applicants' "newly discovered" 
ceramic "is an oxide compound of La and Cu with Barium which has a structure of the 
so-called perovskite and shows metal-like properties". This is described in detail in 
Applicant's article. Thus the examiner is stating that it is obvious to a person of skill in 
the art to practice the invention of all of applicants non-allowed claims from the 
teaching of the Asahi Shinbum article which is the teaching of Applicants' specification 
which incorporates applicants' article by reference. Applicants note that they received 
the Nobel Prize in Physics in 1987 for their discovery reported in applicants article. 
Since Prof. Tanaka apparently only reproduced applicants work based on applicants' 
article, he did not share in the Nobel prize. Therefore, the examiner is stating that all of 
applicants non-allowed claims are obvious in view of applicants' teaching. 
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Alternatively, the examiner is stating that all of applicant's non-allowed claims are 
obvious in view of the Asahi Shinbum article's statement that "[a] new ceramic with a 
very high T c of 30 K of the supper conductive transition has been found. ... The 
ceramic newly discovered, is an oxide compound of La and Cu with Barium which has 
a structure of the so-called perovskite and shows metal-like properties. " Thus the 
examiner is stating that once a person of ordinary skill in the art knows that "an oxide 
compound of La and Cu with Barium which has a structure of the so-called perovskite 
and shows metal-like properties " has a "a very high T c of 30 K" the inventions of all of 
applicants non-allowed claims can be made and used by such a person of ordinary 
skill in the art without any additional teaching other than what is known by a person of 
ordinary skill. 

Applicants acknowledge that if a material is known to be a superconductor, a 
person of skill in the art would know to cool the material to below the T c and to flow a 
superconducting current therein at that temperature. Prior to the date of Applicants' 
invention, which is at least as early as the date on which Applicants' article was 
published by Z. Phys. B no one knew that transition metal oxides had a T c > 26 K 
except for Applicants. As stated above the Asahi Shinbum article describes no 
invention other than that of Applicants and is thus not a valid reference. 

Therefore, the Board is respectfully requested to reverse the rejection of claims 
24-26, 86-90, 96-135 and 137-177 under 35 USC §103 as obvious over the Asahi 
Shinbum article. 
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OBJECTION TO THE SPECIFICATION UNDER 35 USC 112 



The examiner states: 

5. The specification is objected to under 35 U.S.C. § 112, first 
paragraph, as failing to provide an enabling disclosure commensurate 
with the scope of the claims. 

Applicants disagree. The specification incorporates by reference Applicants' article. In 
the rejection under 35 USC 102 and 103 over the Asahi Shinbum article, the examiner 
has stated that a person of skill in the art is enabled to practice the inventions of 
applicants 1 non-allowed claims by the mere statement that a Ba-La-Cu-O compound 
has been confirmed to be superconductive as described by Applicants in their article. 
The examiner's objection to the specification is inconsistent with the examiner's 
rejection under 35 USC 1 02(a) and 1 03(a) . 

The text of the Asahi Shinbum article merely states that Prof. Tanaka 
reproduced Applicants' work. Thus, the Examiner has stated that all of the inventions 
of applicants' non-allowed claims are contained within the Asahi Shinbum article and 
thus are fully enable by Applicants' article. The Examiner has also rejected all of 
applicants' non-allowed claims under 35 USC §1 03(a) in view of the Asahi Shinbum 
article. This means that nothing more is needed than what is described in Applicants' 
article and ordinary skill to practice all of Applicants non-allowed claims. 
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The examiner further states: 

a. The present specification is deemed to be enabled only for 
compositions comprising Ba x La 5 -xCuO Y . 

The examiner again used the terminology "deemed" which means that it is the 
examiner's "opinion". The examiner has introduced no factual evidence to support the 
examiner's "opinion" that "[t]he present specification is deemed to be enabled only for 
compositions comprising BaxLa 5 -xCuO Y ." As shown below, the specification cites a 
substantially large number of specific compositions, and provides sufficient teaching to 
enable a person of skill in the art to practice Applicants' invention. 

The examiner further states: 

The art of high temperature (above 30 K) superconductors is an 
extremely unpredictable one. Small changes in composition can result in 
dramatic changes in or loss of superconducting properties. The amount 
and type of examples necessary to support broad claims increases as the 
predictability of the art decreases. Claims broad enough to cover a large 
number of compositions that do not exhibit the desired properties fail to 
satisfy the requirements of 35 USC 112. Merely reciting a desired result 
does not overcome this failure. In particular, the question arises: Will any 
layered perovskite material containing copper exhibit superconductivity? 
Also, does any stoichiometric combination of rare earth, an alkaline earth, 
and copper elements result in an oxide superconductor? 

The examiner provides no factual evidence to support the statement "[t]he art of high 
temperature (above 30 K) superconductors is an extremely unpredictable one." This is 
an opinion of the examiner. The examiner should withdraw the rejection, provide 
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factual evidence to support the opinion or submit an examiner's affidavit under MPEP 
706.02(a) qualifying himself as an expert in the art of high Tc superconductors to offer 
such a conclusory opinion. Applicants requested such an Examiner's affidavit. Since 
the Examiner has not provided such an affidavit, the Examiner's opinions should be 
disregarded. It is Applicants' teaching that controlling the amount of the constituents of 
the composition, such as oxygen content, effect the superconductive properties of the 
composition. It is a matter of routine experimentation to find the optimum constituents, 
such as oxygen content, for a particular high T c superconducting composition. 
Applicants do not have to provide experimental results for every composition that fall 
within the scope of their claims when a person of skill in the art exercising routine 
experimentation has a reasonable expectation of success following applicants teaching 
to achieve a composition through which can be flowed a superconducting current 
according to the teaching of Applicants' specification. 

According to In re Angstadt 190 USPQ 214, 218 in an unpredictable art, §1 12 
does not require disclosure of a test with every species covered by a claim. The CCPA 
states: 

To require such a complete disclosure would apparently necessitate a 
patent application or applications with "thousands" of examples or the 
disclosure of "thousands" of catalysts along with information as to whether 
each exhibits catalytic behavior resulting in the production of 
hydroperoxides. More importantly, such a requirement would force an 
inventor seeking adequate patent protection to carry out a prohibitive 
number of actual experiments. This would tend to discourage inventors 
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from filing patent applications in an unpredictable area since the patent 
claims would have to be limited to those embodiments which are 
expressly disclosed. A potential infringer could readily avoid "literal" 
infringement of such claims by merely finding another analogous catalyst 
complex which could be used in "forming hydroperoxides." 

The Examiner provides no evidence to support he examiner's statement that 
"[t]he amount and type of examples necessary to support broad claims increases as the 
predictability of the art decreases." The examiner has provided no evidence that the 
predictability of art of high Tc superconductivity is low. The Examiner's statement that 
(t [c]laims broad enough to cover a large number of compositions that do not exhibit the 
desired properties fail to satisfy the requirements of 35 USC 112." implies that 
applicants claims "cover a large number of compositions that do not exhibit the desired 
properties" of high T c superconductors. The Examiner has provided no evidence to 
support the examiners' implication. In fact, the claims do not cover any compositions 
that do not exhibit the desired properties of high T c superconductors. Applicants claims 
only cover superconductors having T c > 26°K which carry a superconductive current. 
Applicants' claims are not composition of matter claims. 

The Board's attention is directed to the following comments from the 
specification. 

The specification states at page 1, lines 5-10, that 'This invention 
relates to ... superconducting compositions including copper and/or 
transition metals." 

YO987-074BY 55 08/303,561 



The specification further states at page 5, lines 2-9 that: 

"It is another object of the present invention to provide 
novel superconductive materials that are multi-valent oxides including 
transition metals, the compositions having a perovskite-like structure." 

It is a further object of the present invention to provide 
novel superconductive compositions that are oxides including rare earth 
and/or rare earth-like atoms, together with copper or other transition 
metals that can exhibit mixed valent behavior." 

The specification further states at page 8, lines 1-11, 
that H [A]n example of a superconductive composition having high T c is the 
composition represented by the formula RE-TM-O, where RE is a rare 
earth or rare earth-like element, TM is a nonmagnetic transition metal, and 
O is oxygen. Examples of transition metal elements include Cu, Ni, Cr 
etc. In particular, transition metals that can exhibit multi-valent states are 
very suitable. The rare earth elements are typically elements 58-71 of the 
periodic table, including Ce, Nd, etc. If an alkaline earth element (AE) 
were also present, the composition would be represented by the general 
formula RE-AE-TM-O." 
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And at page 7, lines 14-15, the specification states that "the rare earths site can 
also include alkaline earth elements." 

The specification further states at page 11, lines 19-24, that "An example of a 
superconductive compound having a layer-type structure in accordance with the 
present invention is an oxide of the general composition RE 2 TM0 4 , where RE stands for 
the rare earths (lanthanides) or rare earth-like elements and TM stands for a transition 
metal." 

The composition RE 2 TM0 4 :RE is referred to at page 24, lines 5-9; RE 2 -xTM x 04-y is 
referred to at page 25, lines 19-21. 

The following specific compounds are recited in the application: 

Ba 4 La 5 xCu 5 0 5 (3 y ) at page 10, lines 4, 10, 14. 
La2-xBa x Cu0 4 -y at page 12, line 13 
La2- x Ba x Ni0 4 -y at page 12, line 13 
La 2 -xSn x Ni0 4y at page 12, line 17 
Ce 2 -xCu x Ni0 4 - y at page 12, line 19 
La 2 Cu0 4 at page 12, line 21 

La 2 Cu0 4 - y with Sr 2 \ Ba 2x and Ca 2x substitution at page 13, line 17 
La 2 - x Sn x Cu0 4 -y at page 17, line 21 
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La 2 .xCa x Cu04-y at page 17, line 21 
La 2 -xBaxCu04- y at page 18, line 6 
La 2 Cu0 4 :Ba at page 18, line 15 
La 2 Cu0 4 :Ba at page 24, line 6 
Nd 2 Ni0 4 :Sn at page 24, line 9 

La 2 Cu0 4 - y doped with Sn 2x , Ca 2x and Ba 2x at page 25, lines 6-18 

Other compounds are given in the articles to B. Raveau, in Mat. Res. Bull., Vol. 
20 (1985) pp. 667-671, and to C. Michel et al. in Rev. Claim. Min. 21 (1984) 407, both 
of which are incorporated by reference at page 13, lines 4-5. 

The Examiner cites In re Fisher, 166 USPQ 18, In re Angstadt and Griffen, 150 
USPO 214, and In re Golianni, 195 USPQ 150, in support of the statement "[t]he 
amount and type of examples necessary to support broad claims increases as th e 
predictability of the art decreases". 

The claims under appeal In re Fisher are directed to increasing the potency of 
substances containing ACTH hormones for injection into human beings. In regards to 
the rejection for insufficient disclosure under 35 USC 1 1 2 the CCPA states that: 

"the issue thus presented is whether an inventor with the 
first to achieve potency of greater that 1 .0 for certain types 
of compositions, which potency was long designed because 
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of its beneficial effects on humans, should be allowed to 
dominate all compositions having potencies greater 1.0, thus 
including future compositions having potencies in excess of 
those obtainable from his teachings plus ordinary skill." 166 
USPQ 18, 23-24 (emphasis in the original). 

The CCPA goes on to say in In re Fisher that: 

"It is apparent that such an inventor should be allowed to dominate the 
future patentable inventions of others where those inventions were based 
in some way on his teachings. Such improvements, while unobvious from 
his teachings, are still within his contribution, since the improvement was 
made possible by his work. It is equally apparent, however, that he must 
not be committed to achieve this dominance by claims which are 
insufficiently supported and hence, not in compliance with the first 
paragraph of 35 USC 112. That paragraph requires that the scope of the 
claims must bear a reasonable correlation to the scope of enablement 
provided by the specification to persons of ordinary skills in the art... In 
cases involving unpredictable factors, such as most chemical reactions... 
the scope of enablement obviously varies inversely with the degree of 
unpredictability of the factors involved." (166 USPQ 18, 24) 
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Applicants of the present invention have provided the first teaching that transition 
metal oxides can form a superconductor having a critical temperature in excess of 26°K, 
therefore, "is apparent that such an [applicant] should be allowed to dominate the future 
patentable inventions of others when those inventions [are based in some way on 
applicants] teaching" as stated by the CCPA in In re Fisher Supra. 

In the present invention Applicants are acknowledged to be the pioneers of high 
T c superconducting metal oxides. The Examiner has produced no evidence that 
invention which come within the scope of Applicants' claim cannot be achieved by 
persons of skill in the art based on Applicants teaching. The affidavits of Mitzi, Dinger, 
Tsuei, Shaw and Duncombe and the book of Poole et al. state it is straight forward to 
use the general principles of ceramic science to make high T c transition metal oxide 
superconductors following Applicants teaching. 

The claimed invention in re Angstadt and Griffen (190 USPQ 214) involves a 
methods of catalycally oxidizing alkylaromatic hydrocarbons to form a reaction 
comprising the corresponding hydroperoxides. The method employs catalysts. The 
Examiner rejected all the claims under 35 USC 1 1 2, first and second paragraphs. The 
Board's rational for affirming the Examiner's rejection was directed primarily to the 
enablement required of the first paragraph. 
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The CCPA reversing stated that: 

"what is a maximum concern in the analysis of whether a particular claim 
is supported by the disclosure in an application, is whether the disclosure 
contains sufficient teaching regarding the subject matter of the claims as 
enabled one of skill in the art to make and to use the claimed invention. 
These two requirements 'how to make 1 and 'how to use* have some times 
been referred to in combination as the 'enablement requirement".. . The 
relevancy may be summed up as being whether the scope of enablement 
provided to one of ordinary skill in the art by the disclosure as such as to 
be commensurate with the scope or protection sought by the claims. (190 
USPQ 214,47 citing In re Moore 169 USPQ). 

In the attached affidavits under 37 CFR 132, Dr. T. Dinger, Dr. Tsuei, Dr. Shaw, 
Mr. Duncombe and Dr. D. Mitzi state: 

"That once a person of skill in the art knows of a specific 
transition metal oxide composition which is superconducting 
above 26°K, such a person of skill in the art, using the 
techniques described in the above-identified patent 
application, which includes all known principles of ceramic 
fabrication, can make the transition metal oxide 
compositions encompassed by claims 24-26, 86-90 and 
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96-108, without undue experimentation or without requiring 
ingenuity beyond that expected of a person of skill in the art. 
This is why the work of Bednorz and Muller was reproduced 
so quickly after their discovery and why so much additional 
work was done in this field within a short period of their 
discovery." 

In the paragraph at the bottom of page 15 of the specification, it is stated that: in 
regard to compositions according to the present invention that "their manufacture 
generally follows the known principles of ceramic fabrication." Thereafter, an example 
of a typical manufacturing process is given. 

The CCPA in In re Angstadt and Griffen further states that: 

"we cannot agree with the Board that Appellants' disclosure is not 
sufficient to enable one of ordinary skill in the art to practice the invention 
without undue experimentation. We note that many chemical processes 
and catalytic processes particularly, are unpredictable, ... , and the scope 
of enablement varies inversely with the degree of unpredictability 
involved... The question, then, whether in an unpredictable art, section 
112 requires the disclosure of a test with every species covered by a 
claim. To require such a complete disclosure will apparently necessitate a 
patent application or applications with 'thousands ' of examples... . More 
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importantly, such a requirement would force an inventor to seek adequate 
patent protection to carry out a prohibited number of natural experiments. 
This would tend to discourage inventors in filing patent applications in an 
unpredictable area since the patent claim would have to be limited those 
embodiments which are expressly disclosed. A potential infringer could 
readily avoid Infringement of such claims 1 by merely finding another 
analogous (example) which could be used..." 190 USPQ 124, 218. 

The CCPA in In re Angstadt further goes on to say 

"having decided that appellants are not required to disclose every species 
encompassed by the claims even in an unpredictable art such as the 
present record presents, each case must be determined on its own facts." 
190 USPQ 214, 218. (emphasis in the original). 

In regards to the catalyst In re Angstadt and Griffen CCPA further states: 

"since appellants have supplied the list of catalysts and have taught how 
to make or how to use them, we believe that the experimentation required 
to determine which catalyst will produce hydroperoxide would not be undo 
and certainly would not 'require ingenuity beyond that to be expected of 
one of ordinary skill in the art'. 190 USPQ, 214, 218 in re Field v. 
Connover 1 70 USPQ, 276, 279 (1 971 ). 
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As stated in the affidavits of Dr. Dinger, Dr. Tsuei, Dr. Shaw, Mr. Duncombe and 
Dr. Mitzi, to make the high temperature superconductors encompassed by Applicants' 
claims, using the teaching of the present invention would not require ingenuity beyond 
that expected of one of ordinary skill in the art. 

The CCPA in In re Angstadt further states that: 

"the basic policy of the Patent Act, which is to encourage disclosure of 
inventions and thereby to promote progress in the useful arts. To require 
disclosures in patent applications to transcend the level of knowledge of 
those skilled in the art would stifle the disclosure of inventions in fields 
man understands imperfectly." 190 USPQ 214, 219. 

The CCPA further states that: 

"the certainty which the law requires in patents is not greater than is 
reasonable." 242 USPQ, 270-271, cited in In re Angstadt. 190 USPQ 
214,219. 

In re Angstadt further states at 190 USPQ 219: 



We note that the PTO has the burden of giving reasons, supported 
by the record as a whole, why the specification is not enabling. In re 
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Armbruster, 512 F.2d 676, 185 USPQ 152 (CCPA 1975). Showing that 
the disclosure entails undue experimentation is part of the PTO's initial 
burden under Armbruster; this court has never held that evidence is 
necessary for any experimentation, however slight, is sufficient to require 
the applicant to prove that the type and amount of experimentation 
needed is not undue. 

By calling the claimed "invention" the "scope of protection sought" 
the dissent obscures the problem and frustrates the intended operation of 
the patent system. Depriving inventors of claims which adequately protect 
them and limiting them to claims which practically invite appropriation of 
the invention which avoiding infringement inevitably has the effect of 
suppressing disclosure. What the dissent seem to be obsessed with is 
the thought of catalysts which won't work to produce the intended result. 
Applicants have enabled those in the art to see that this is a real 
possibility, which is commendable frankness in a disclosure. Without 
undue experimentation or effort or expense the combinations which do 
not work will readily be discovered and, of course, nobody will use them 
and the claims do not cover them. The dissent wants appel lants to make 
everything predictable in advance, which is impracticable and 
unreasonable. 

We hold that the evidence as a whole, including the inoperative as 
well as the operative examples, negates the PTO position that persons of 
ordinary skill in this art, given its unpredictability, must engage in undue 
experimentation to determine which complexes work. The key word is 
"undue," not "experimentation." 

The only facts which the Examiner offers as evidence of unpredictability are 
examples provided in Applicants 1 specification. The CCPA in In re Angstadt says that 
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this is "commendable frankness" which is not to be held against Applicants. The 
Examiner has provided no evidence that a person of skill in the art has to engage in 
undue experimentation to practice Applicants non-allowed claims. The affidavits of 
Mitzi, Dinger, Tsuei, Shaw and Duncombe and the book of Poole et al. indicate that 
persons of skill in the art do not have to engage in undue experimentation to practice 
Applicants 1 invention. 

The Examiner cited In re Colianni 195 USPQ 150 which applicants believe is not 
on point since in In re Colianni "[t]here is not a single specific example or embodiment 
by way of an illustration of how the claimed method is to be practiced." (195 USPQ 
150, 152). In contradistinction as noted above, there are numerous examples cited in 
applicants' specification and incorporated references. Thus this decision is not on 
point. 

"Showing that the disclosure entails undue experimentation is part of the PTO's 
initial burden." In re Armbruster 185 USPQ 152, 504. 

"The practical approach followed consistently by [the CCPA] places the initial 
burden on the PTO to show that the enabling disclosure is not commensurate in scope 
with the claim. Upon such a showing, the burden of rebuttal shifts to applicants". In re 
Coliani 195 USPQ 150. 
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"However, [the CCPA] has made it clear that the Patent and Trademark Office 
must substantiate its rejections for lack of enablement with reasons" In re Armbruster 
185 USPQ 152, 153. 

The Examiner has merely asserted without support that "the art of high 
temperature superconductivity is unpredictable...". 

The CCPA in In re Marzocchi, 58 CCPA 1069, 439 F. 2d 220, 169 USPQ 367, 
369-370 (1971) states: 

"The only relevant concern of the Patent Office under these 
circumstances should be over the truth of any such assertion. The first 
paragraph of §112 requires nothing more than objective enablement. 
How such a teaching is set forth, either by the use of illustrative examples 
or by broad terminology, is of no importance. 

As a matter of Patent Office practice, then, a specification disclosure 
which contains a teaching of the manner and process of making and 
using the invention in terms which correspond in scope to those used in 
describing and defining the subject matter sought to be patented must be 
taken as in compliance with the enabling requirement of the first 
paragraph of §112 unless there is reason to doubt the objective truth of 
the statements contained therein which must be relied on for enabling 



YO987-074BY 



67 



08/303,561 



• 



support. Assuming that sufficient reason for such doubt does exist, a 
rejection for failure to teach how to make and/or use will be proper on that 
basis; such a rejection can be overcome by suitable proofs indicating that 
the teaching contained in the specification is truly enabling... 

[I]t is incumbent upon the Patent Office, whenever a rejection on this 
basis is made, to explain why it doubts the truth or accuracy of any 
statement in a supporting disclosure and to back up assertions of its own 
with acceptable evidence or reasoning which is inconsistent with the 
contested statement. Otherwise, there would be no need for the applicant 
to go to the trouble and expense of supporting his presumptively accurate 
disclosure. [Emphasis in original footnote deleted]. 

Applicants have submitted herewith affidavits of Dr. Mitzi, Dr. Tsuei, Dr. Shaw, 
Mr. Duncombe and Dr. Dinger under 37 CFR 132 which state, as quoted above, that 
once a person of skill in the art knows of applicants' work, the compositions 
encompassed by the claims under experimentation, can be made using the teaching of 
applicants without undue experimentation. 

Thereby rebutting the Examiner's statement that: 

"[the specification ... [fails] to provide an enabling disclosure 
commensurate with the scope of the claims." 
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The Examiner cites In re Cooks and Cosden Oil v. American Hoechst to support 
the statement "[c]laims broad enough to cover a large number of compositions that do 
not exhibit the desired properties fail to satisfy the requirement of 35 USC 112." 
Applicants claims do not read on any inoperative specifies since Applicants' claims are 
method of use claims. A composition which does not have a T c > 26°K is not within the 
scope of the claims. Thus these decisions are not on point. 

The Examiner cites In re Corkill as support for this statement "[m]erely reciting a 
desired result does not overcome this failure". The CAFC held "[c]laims which include a 
substantial measure of inoperatives ... are fairly rejected under 35 USC 112." 
Applicants' claims include no inoperatives. Since Applicants claims are method of use 
claims they are functional and thus exclude inoperatives. "[T]he use of functional 
language is sanctioned specifically by ... section 112." In re Angstadt 190 USPQ 214, 
217. 

The Examiner cited Brenner v. Manson for the statement "a patent is not a 
hunting license. It is not a reward for the search, but a reward for its successful 
conclusion." The claim in question was a method of making a composition. The 
composition had no known use. The method was foun d to lack utility and thus is not be 
patentable. This is not relevant to §112, first paragraph. Thus this decision is not on 
point. Moreover, Applicants have had a successful conclusion, they won a Nobell Prize 
and initiated and enabled the high T c transition metal oxide art. 
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The Examiner queries "(w]ill any layered perovskite material containing copper 
exhibit superconductivity?" and "does any stoichiometric combination of rare earth, an 
alkaline earth, and copper elements result in an oxide superconductor?" Since 
applicants claims are directed to methods of using oxide compositions, applicants ' 
claims read on only those layered perovskite materials which exhibit superconductivity 
with a T c > 26 °K and do not read on methods of use of oxide compositions which are 
not superconductive. Thus the Examiner's queries is not relevant to applicants claims. 
Applicants are not claiming a composition which is a high T c superconductor. Thus 
applicants claims do not read on any layer perovskite, or any other stoichiometric 
combination, but only those carrying a high T c superconducting current. Method of use 
claims are inherently narrower in scope than composition claims. 

The paragraph bridging pages 13 and 14 refer to Ba-La-Cu-0 systems having 
different crystallographic phases having Cu 3+ and Cu 2+ ions or Ni 3+ and Ni 2+ ions. 

Claim 103 of the present invention recites "a copper oxide compound having a 
layer-type-perovskite-like crystal structure, the copper oxide compound including at 
least one rare-earth or rare-earth-like element, and at least one alkaline-earth element". 
In regard to the stated elements, the rare earth elements are defined in the 
specification at pate 7, lines 9-12 to the "a group NIB element, such as La." Group NIB 
includes Sc, Y, La and Ac, rare earth-like or near rare earth. The rare earth elements 
are elements 58 to 71 . This group contains four elements from group IIIB and fourteen 
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elements from the rare-earth for a total of 18 elements. The alkaline earths contain the 
elements of Group A which has 6 elements. 

The Examiner further states: 

It should be noted that at the time the invention was made, the theoretical 
mechanism of superconductivity in these materials was not well 
understood. That mechanism still is not understood. Accordingly, there 
appears to be little factual or theoretical basis for extending the scope of 
the claims much beyond the proportions and materials actually 
demonstrated to exhibit high temperature superconductivity. A "patent is 
not a hunting license. It is not a reward for the search, but a reward for its 
successful conclusion".' 

The Examiner has provided no evidence to support the statement "that at the time 
the invention was made, the theoretical mechanism of superconductivity in these 
materials was not well understood. That mechanism is still not understood." Applicants 
request the Examiner to introduce evidence to support this statement or to place an 
Examiner's affidavit under MPEP 706.02(a) qualifying the Examiner as an expert to 
make this statement. The Examiner further states "there appears to be little factual or 
theoretical basis for extending the scope of the claims much beyond the proportions 
and materials actually demonstrated to exhibit high temperature superconductivity." 
This is the Examiner's unsupported opinion. The five affidavits of Mitzi, Dinger, Tsuei, 
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Shaw and Duncombe under 37 CFR 1.132 and the book to Poole et al. described 
below provide factual evidence supporting Applicants position that once a person of 
skill in the art knew from Applicant's article that transition metal oxides were high Tc 
superconductors, it was a matter of routine application of the general principles of 
ceramic science to fabricate transition metal oxide superconductors other than th ose 
actually made by applicants. Quoting "Brenner v. Manson", 283 US 518, 148 USPQ 
689, the Examiner further states that a "patent is not a hunting license. It is not a 
reward for the search, but a reward for its successful conclusion." The evidence 
introduced by Applicants clearly shows that Applicant's article upon which the present 
application is based had a very successful conclusion. Applicants started the field of 
high Tc superconductivity. All the further developments were based on Applicants 
teaching. Moreover, the issue in Brenner v. Manson was the patentability of a method 
to fabricate a composition. The composition had no use. The method was found not 
patentable for lack of utility. To issue a patent for such a process would be granting a 
hunting license for a utility that may occur in the future. This case has noting to do with 
§112 enablement. 

In view of the above Applicants request the Board to reverse the Examiner's 
objection to the specification. 
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CLAIM REJECTIONS UNDER 35 USC §112, FIRST PARAGRAPH 



Claims 24-26, 86-90, 96-113, 129-131, 134, 135, and 139-177 are rejected 
under 35 U.S.C. £ 1 12, first paragraph, for the same reasons set forth by the Examiner 
in the objection to the specification. Applicants disagree for the same reasons why 
Applicants disagreed to the objection to the specification above. The Examiner 
provides specific comments only in regards to claims 24, 86, 88, 96 and 103. 

Applicants disagree with the Examiner's statement that Applicants' arguments 
filed April 11,1 996, January 3, 1 996, and September 29, 1 995, paper nos. 53, 50, and 
5 1 , as well as the Affidavits filed September 29, 1995 and January 3, 1996, paper nos. 
49 and 52, have been fully considered but they are not deemed to be persuasive. The 
arguments of those papers are incorporated herein by reference. 

The Examiner further states: 

'The additional case law and arguments by the applicants have been duly 
noted. For the reasons that follow, however, the record as a whole is 
deemed to support the initial determination that the originally filed 
disclosure would not have enabled one skilled in the art to make and use 
the invention to the scope that it is presently claimed." 
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The Examiner again uses the word "deemed", that is, it is the Examiner's opinion 
unsupported by any factual evidence. The quoted passage is completely contrary to 
the Examiner's rejection under 35 USC 102(a) and 103(a). Under these rejections the 
Examiner found the Asahi Shinbum article would have enabled one skilled in the art to 
make and use the invention to the scope that it is presently claimed. As noted above, 
the Asahi Shinbum article relies upon Applicants article. Applicants 1 view is further 
supported by the five affidavits of Mitzi, Tsuei, Dinger, Shaw and Duncombe under 37 
CFR 1 .1 32 and the book of Poole which will be described below and which states that 
once it was known from Applicants article that transition metal oxides were 
superconductive at temperatures above 26°K, other high Tc transition metal oxides 
could be made by a person of skill in the art using the teaching of Applicants and the 
general teachings of ceramic science. 

The Examiner further states: 

ii. The applicants quote several passages from their specification at 
pp. 1 3-1 5 of their September 29, 1 995 Amendment, but the issue is the 
scope of enablement, not support. The present disclosure may or may 
not provide support for particular embodiments, but the issue here is the 
scope to which that disclosure would have taught one skilled in the art 
how to make and use a composition which shows the onset of 
superconductivity at above 26°K. 
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Applicants are not required to provide experimental evidence for every species 
within the scope of their claims. The entire filed of high T c superconductivity is based 
on Applicants' work, in particular, on Applicants' article. This affidavit of James W. 
Leonard under 37 CFR 1.132 submitted on December 15, 1998 states that 5,689 
articles cited Applicants' article (Z. FurPhys. B, 64, pp. 185-193 (September 1986). 
This is clear evidence that Applicant article originated and enabled the filed of high T c 
superconductivity. It is clear by the facts presented by Applicants that they "have taught 
one of skill in the art how to make and use a composition which shows the onset of 
superconductivity at above 26°K". The Examiner has introduced no factual evidence to 
the contrary. The Examiner merely "deems" that Applicants' claims are not enabled. 

The Examiner further states: 

iii. Construed in light of that issue, the invention is not deemed to have 
been fully enabled by the disclosure to the extent presently claimed. 

The Examiner again "deems" Applicants claims not enabled without factual 
support. 

The Examiner further states: 

(1 ) In their September 29, 1 995 Amendment, the applicants argue that 
their disclosure refers to "the composition represented by the formula 
RE-TM-0, where RE is a rare earth or rare earth-like element, TM is a 
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nonmagnetic transition metal, and 0 is oxygen", and list several species 
such as "La2-xBaxCu04-y n which they indicate are found in the present 
disclosure. 

Applicants disagree. The passages quoted in the September 29, 1995 
amendment lists numerous specific compositions and generic formula as indicated 
above. The listed species were preferred embodiments at the time of filing the present 
application. Preferred embodiments do not provide a limitation to the broad scope of 
applicants teaching. 

The Examiner further states: 

(2) Notwithstanding that argument, it still does not follow that 

the invention is fully enabled for the scope presently claimed. The claims 
include formulae which are much broader than the RE-TM-0 formula cited 
in the disclosure. Claim 24 recites "a transition metal oxide", claim 88 "a 
composition", and claim 96 "a copper-oxide compound". 

As noted above the specification at page 1 , line 5-10, states "[t]his invention 
relates to ... superconducting compositions including copper and/or transition metals." 
And at page 5, lines 5-9 "[i]t is [an] ... object of the present invention ... to provide novel 
superconductive compositions that are oxides." 
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The Examiner further states: 

(a) The present specification actually shows that known forms of "a 
transition metal oxide", "a composition", and "a copper-oxide compound" 
do not show the onset of superconductivity at above 26 °K. At p. 3, line 
20, through p. 4, line 9, of their disclosure, the applicants state that the 
prior art includes a "Li-Ti-0 system with superconducting onsets as high 
as 13.7°K. " Official Notice is taken of the well-known fact that Ti is a 
transition metal. That disclosure also refers to "a second, non-conducting 
CuO phase" at p. 14, line 18. 

Applicants claims are directed to "transition metal oxides", "a composition" and "a 
copper-oxide compound" having a T c in excess of 26°K which is carrying a 
superconducting current. Applicants claims do not include in the claimed method 
compositions having T c < 26°K. Thus the examples on page 3, line 20 - page 4, line 9,' 
are not included in applicants claims. That these are transition metal oxides having T c 
< 26°K does not mean that Applicants' claims directed to transition metal oxides, 
compositions and copper oxides having T c > 26°K are not enabled. Applicants provide 
the teaching on how to fabricate such oxides having T c > 26°K. The "second 
non-conducting CuO phase" referred to at page 14, line 18, again does not mean that 
applicants claims are not enabled. Applicants statements at page 14 is part of 
applicants teaching on how to achieve an oxide having a T c > 26°K. The Examiner is 
attempting to use Applicants complete description of their teaching to show lack of 
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enablement when, in fact, this complete teaching provides full enablement by showing 
how samples are and are not to be prepared. Applicants have claimed their invention 
functionally, that is, as a method of use so the Applicants' claim do not read on 
inoperable species. What the Examiner "seems to be obsessed with is the thought of 
[transition metal oxides] which won't work to produce the intended result. Applicants 
have enabled those of skill in the art to see that this is a real possibility which is 
commendable frankness in a disclosure." In re Angstadt, Supra. 

The Examiner further states: 

(b) Accordingly, the present disclosure is not deemed to have been 
fully enabling with respect to the "transition metal oxide" of claim 24, the 
"composition" of claim 88, or the, "copper-oxide compound" of claim 96. 

Again without facts the Examiner "deems" Applicants' claims not enabled and for 
the reasons given above applicants disagree. The only attempt at a factual support for 
the Examiner's statement are the examples provided by Applicants which show T c < 
26°K. Applicants provide this teaching so that a person of skill in the art will be fully 
informed on how to practice Applicants invention. 
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The Examiner further states: 

(3) The examples at p. 1 8, lines 1 -20, of the present specification 
further substantiates the finding that the invention is not fully enabled for 
the scope presently claimed. 

(a) With a 1 : 1 ratio of (Ba, La) to Cu and an x value of 0.02, the 
La-Ba-Cu-0 form (i.e., "RE-AE-TM-0", per p. 8, line I 1 ) shows "no 
superconductivity". 

This part of Applicants' teaching providing a complete teaching which permits a 
person of skill in the art to be fully enabled to practice Applicants' claimed invention. 
The issue according to In re Angstadt (referred to above) is whether Applicants have 
enabled those of skill in the art to practice Applicants invention without undue 
experimentation. That a person of skill in the art has to do experimentation to 
determine suitable combinations of elements to form a composition having T c > 26°K 
through which a superconductive current flows is not an indication of a lack of 
enablement. Thus Applicants cited examples of compositions having T c < 26°K does 
not show lack of enablement. 
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The Examiner further states in regards to the examples at p. 18, lines 1-20: 



(b) With a 2:1 ratio of (Ba, La) to Cu and an x value of 0.1 5, the 
La-Ba-Cu-0 form shows an onset of superconductivity at Tc = 26 °K". It 
should be noted, however, that all of the claims in this application require 
the critical temperature (Tc) to be "in excess of 26 °K" or "greater than 
26'K". 

Applicants do not believe that an on set of a T c at 26°K is different than and 
greater than 26°K. Greater than 26°K can mean T c = 26°K plus some infinitesimal 
temperature. 

The Examiner further states: 

(c) Consequently, the present disclosure is not deemed to adequately 
enable the full scope of the present claims. Independent claims 86 and 
103 may require the presence of rare earth, alkaline earth, and transition 
metals, but the aforementioned examples show that superconductivity is 
still very unpredictable. Those claims cannot be deemed to be fully 
enabled. 

The Examiner again "deems" claims 86 and 103 as not fully enabled. This again 
is the Examiner's opinion. Claims 86 and 103 do not read on the examples cited in 
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Applicants' specification which are superconductors having T c < 26°K. Thus these 
examples are not evidence that claims 86 and 103 are not enabled. The examples are 
part of the teaching enabling a person of skill in the art to practice the invention of 
claims 86 and 103. 

The Examiner further states: 

iv. The applicants also have submitted [five] affidavits attesting to the 
applicants' status as the discoverers of materials that superconduct > 
26°K. Each of the affidavits further states that "all the high temperature 
superconductors which have been developed based on the work of 
Bednorz and Muller behave in a similar manner (way)". Each of the 
affidavits add "(t)hat once a person of skill in the art knows of a specific 
transition metal oxide composition which is superconducting above 26 °K, 
such a person of skill in the art, using the techniques described in the 
(present) application, which includes all known principles of ceramic 
fabrication, can make the transition metal oxide compositions 
encompassed by (the present) claims ... without undue experimentation or 
without requiring ingenuity beyond that expected of a person of skill in the 
art. H 



Applicants acknowledge that all five affiants are the employees of the assignee 
of the present application. (The affidavit of Shaw and Duncombe were submitted after 
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the date of the final rejection and were considered as indicated by the Advisory Action 
dated February 25, 1999). 

The Examiner states in response to the affidavits of Mitzi, Tsuei and Dinger: 

(1 ) Those affidavits do not set forth particular facts to support the 
conclusions that all superconductors based on the applicants' work 
behave in the same way and that one skilled in the art can make those 
superconductors without undue experimentation. Conclusory statements 
in an affidavit or specification do not provide the factual evidence needed 
for patentability. 

The Examiner cited In re Lindner, 173 USPQ 356, 358 (CCPA 1972) in support 
of this statement. In In re Lindner the patent applicant submitted Rule 132 affidavit 
based on one example to show unexpected results for a claim of broader scope. The 
CCPA held that "[i]t is well established that objective evidence of non-obviousness must 
be commensurate in scope with the claims." In re Lindner is not on point since it does 
not deal with the issue of enablement. A single example can enable a broader scope 
claim where nothing mere is needed than what is taught by Applicants or what is taught 
by Applicants together with what is know by a person of skill in the art. 

The affidavits of Mitzi, Tsuei, Dinger, Shaw and Duncombe are statements of 
experts in the ceramic arts. The Examiner disagrees with these experts. But the 
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Examiner has not submitted an Examiner's affidavit qualifying himself as an expert to 
rebut the statements of Applicants affidavits. 

The Examiner further states: 

(2) Those affidavits do not overcome the non-enablement rejection. 
The present specification discloses on its face that only certain oxide 
compositions of rare earth, alkaline earth, and transition metals made 
according to certain steps will superconduct at >26°K. 

Applicants disagree. The affidavits of Shaw and Duncombe cites numerous 
books and articles which provide the general teaching of ceramic science at the time of 
and prior to the filing date of the present application. The affidavit of Duncombe also 
provides several hundred pages copied from Mr. Duncombe's notebooks starting from 
before Applicants' filing date. In regards to these pages, Mr. Duncombe states "I have 
recorded research notes relating to superconductor oxide (perovskite) compounds in 
technical notebook IV with entries from November 12, 1987 to June 14, 1998 and in 
technical notebook V with entries continuing from June 7, 1988 to May 1989." Mr. 
Duncombe's affidavit list some of the compounds prepared using the general principles 
of ceramic science: Yi Ba 2 Cu 3 O x , 

Y^ Ba 2 Cu 3 0 3 , Bi 2 is Sr^sCau Cu 2 0 8+8 , Ca (2 . x) Sr x Cu O x and Bi 2 Sr 2 Cu O x . 
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The Examiner further states: 

(3) Those affidavits are not deemed to shed light on the state of the art 
and enablement at the time the invention was made. One may know now 
of a material that superconducts at more than 26 °K, but the affidavits do 
not establish the existence of that knowledge on the filing date for the 
present application. Even if the present application "includes all known 
principles of ceramic fabrication", those affidavits do not establish the 
level of skill in the ceramic art as of the filing date of that application. 

The Examiner states that "these affidavits are not deemed to shed light on the 
state of the art and enablement at the time the invention was made," that is, it is the 
Examiner's opinion. Applicants disagree. The affidavits clearly state that all that is 
needed is Applicants' teaching and the ordinary skill of the art to practice applicants 
claimed invention. Also, 35 USC §112, does not require that enablement be 
determined "at the time the invention was made". This language appers in 35 USC 
§1 03, but not in 35 USC §1 1 2. Thus it is clear that it was not the intent of Congress to 
determine enablement at the time the invention was made in the manner sug gested by 
the Examiner. All that is necessary is "[t]he specification shall contain a written 



description ... to enable any person skilled in the art ... to make and use the same." 
Applicants initiated the filed of high T c superconductors. If a person of skill in the art 
from the description in Applicants' specification can practice applicants' claimed 
invention, it is enabled. Applicants' are not required to show that a person of skill in the 
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art had the knowledge prior to Applicants' invention. If this were the case Applicants 
would not be the first, sole and only inventors, since the invention would be known by 
others. Applicants teach ceramic processing methods to fabricate high T c 
superconductors. This uses general principles of ceramic science known prior to the 
filing date of the present application. Thus applicants' claims are fully enabled. The 
Examiner has provided no evidence to the contrary. The Examiner has produced no 
evidence to demonstrate that a person of skill in the art, at the time of applicants filing 
date, could not practice the claimed invention from Applicants teaching. The utilization 
of such teaching to practice Applicants' claimed invention was not known prior to 
Applicants' filing date. That is Applicants 1 discovery and thus why they are entitled to 
their claimed invention. 

The Examiner further states: 

(4) It is fully understood that the applicants are the pioneers in high 
temperature metal oxide superconductivity. The finding remains, 
nonetheless, that the disclosure, is not fully enabling for the scope of the 
present claims. 

If Applicants pioneered the field of high T c superconductivity, that is, they initiated 
the substantial worldwide effort to validate their discovery and to synthesize others 
specific embodiment of their generic and specific teaching, then applicants should be 
entitled to generic claims since other based their work on applicants' teaching. 
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The Examiner has cited the following seven decisions, which have been 
discussed in detail above, in support for the determination of non-enablement: In re 
Fisher . 1 66 USPQ 1 8, 24; and In re Angstadt and Griffen . 1 90 USPQ 214,21 8. In re 
Colianni . 195 USPQ 150, 153, 154 (CCPA 1977). In re Cook . 169 USPQ 298, 302; and 
Cosden Oil v. American Hoechst . 214 USPQ 244, 262. In re Corkill . 226 USPQ 105, 
1009. Brenner v. Manson . 383 US 519, 148 USPQ 689. 

The Examiner has not applied the rational of these decisions. In fact, in the 
prosecution Applicant pointed out that the Examiner seems to have specifically 
avoided applying this case law and, consequently, applicants take the Examiner's 
silence as concurrence in the manner that applicants have applied this case law. In 
response to this the Examiner states "[n]ot withstanding the applicants' commentary on 
caselaw, the April 15, 1997 Office Action, paper no. 54, sets forth the factual basis for 
the determination of non-enablement at pp. 5-10." It is applicants view that the 
Examiner is misapplying this case law. 

In this regard the Examiner further states: 

(3) The applicants still further argues "that the Examiner does not 
rebut the case law and argument provided by applicants on (pages) 1 5-25 
of their September 29, 1995 amendment which addresses (these issues) 
in detail." The point remains, nevertheless, that there appears to be a 
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concurrence as to the applicable caselaw. That caselaw speaks for itself 
What has been fully addressed in the previous Office Action and repeated 
above is the factual basis for the determination of non-enablement for the 
scope of the present invention. 

Case law does not speak for itself. The rule of a case depends on the facts of 
the case. The fact circumstances in the case must be compared with those of the 
present application to justify application of the decision of the case. The Examiner has 
not done this. Applicants have shown above that the case law when properly applied 
support Applicants 1 position that their claims are enabled and does not support the 
Examiner's position that the non-allowed claims are not enabled. 

The Examiner states: 

ii. The applicants urge that "their disclosure supports a substantially 
broader scope than (particular) species." With respect to transition metals, 
the applicants point to the support in their disclosure and argue that they 
were enabled for transition metals other than just copper. Again, 
however, it is noted that high temperature superconductivity is a highly 
unpredictable art. In view of the record as a whole, it is again determined 
that one skilled in the art would not have been enabled to practice the 
presently disclosed invention with transition metals other than copper. 
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'The first paragraph of §112 requires nothing more than objective enablement , 
how such teaching is set forth , either by the use of illustrative examples or by broad 
terminology is of no importance" In re Marzochi, Supra. The Examiner has provided no 
factual evidence to support the Examiner's statement that the field of high T c 
superconductivity is unpredictable. The Examiner has attempted to support this 
position based on Applicants' teaching. That teaching is part of Applicants' enabling 
disclosure. In the last sentence of the passage above the Examiner implies that 
applicants claims directed to copper are enabled. Applicants teach transition metals. 
Copper is a transition metal. Applicants teaching enable persons of skill in the art to 
make transition metal oxides which sustain a superconducting current at T c > 26°K. 
The Examiner has provided no factual evidence that Applicants claims are not enabled 
for transition metals. 

The Examiner states: 

iii. The applicants argue that their own examples do not support the 
determination of non-enabling scope of the invention. Nevertheless, the 
record is viewed as a whole. If the applicants could not show 
superconductivity with a Tc > 26°K for certain compositions falling within 
the scope of the present claims, it is unclear how someone else skilled in 
the art would have been enabled to do so at the time the invention was 
made. 
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The Examiner incorrectly states "applicants could not show superconductivity 
with T c > 26°K for certain compositions falling within the scope of the present claims." 
The present claims are directed to a method of flowing a superconducting current in a 
composition having a Tc > 26°K. If a composition has a Tc < 26 °K, a method of flowing 
a superconducting current in such a compound cannot fall within the scope of 
applicants claims. Applicants are not claiming a composition of matter. They are 
claiming their discovery, passing a superconductive current through a transition metal 
oxide having a Tc > 26°K. No one prior to applicants knew this. That is why they 
received the Nobel Prize in Physics in 1987. 

The Examiner further states that Applicants' affidavits are conclusory. The 
Examiner appears to be placing himself up as an expert in the field of 
superconductivity. Applicants requested that the Examiner submit an affidavit in the 
present application rebutting the position taken by applicants' five affiants, but the 
Examiner has not submitted an affidavit. The facts are that the five affiants are experts 
in the art, the Examiner is not. The Examiner states that those "affidavits were 
insufficient because they were conclusory only, i.e., they lacked particular facts to 
support the conclusions reached". Applicants submitted the affidavit of Peter 
Duncombe which has provided hundreds of pages of notebook entries showing that he 
fabricated superconductive transition metal oxides according to the teaching of 
applicants specification. 
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The Examiner has provided no substantial evidence to support this assertion of 
non-enabling scope of the invention. It is requested that the Examiner support his 
assertion with factual evidence and not unsupported statements. 

The Examiner is applying an incorrect standard of enablement. The Examiner is 
applying a standard applicable to composition of matter. Applicants are not claiming a 
composition of matter. As shown by applicants prior comments applicants have in fact 
fully enabled the composition of matter. Therefore, applicants have provided excess 
enablement for the claimed invention. The standard of enablement for a method of use 
is not the same as the standard of enablement for a composition of a matter. 
Notwithstanding, it is well settled law that claims to a composition of matter can 
encompass a number of inoperable species. However, Applicants' claims do not cover 
any inoperable species. The claims only encompass methods of flowing a 
superconducting current in transition metal oxides that are superconducting at 
temperatures in excess of 26 °K. Those transition metal oxides that are not 
superconducting at temperatures in excess of 26°K are not encompassed by applicants 
claims reciting these limitations. Applicants note that a claim to a composition of matter 
is dominant to any use of that composition of matter and claims directed to a method of 
use of a composition of matter are necessarily of narrower scope than claims to the 
composition of matter. Applicants' claims do not encompass uses other than those 
which the claims are limited to by the use limitations recited in the claims. Applicants' 
claims are directed to what they have discovered. Therefore, applicants' claims fully 
satisfy the requirements of 35 USC 112. 
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The claimed invention is enabled because it is directed to a method of use rather 
than a composition. Applicants are claiming their discovery, showing superconducting 
current in a transition metal oxides with a Tc > 26°K. If a patent applicant claims a 
method of flowing current through a circuit having a resistive element, the applicant 
does not have to describe every method of making every type of resistive element for 
the claim to dominate all resistive elements. Such a claim reads on resistive elements 
made of materials not known at the time of filing since the discovery is not the material 
but the method of use. Applicants discovered that a superconducting current can be 
flowed in a transition metal oxides having a To 26°K. That is what applicants are 
claiming. 

Process of use claims are subject to the statutory provisions of 35 USC 112, first 
paragraph. All that is necessary to satisfy §1 1 2 is the statement that a superconducting 
current can be passed through a transition metal oxides having a Tc > 26 °K. The 
Examiner has essentially said this by rejecting applicants non-allowed claims as 
anticipated under §1 02(a) or obvious under §1 03(a) in view of the Asahi Shinbum 
article. Applicants only allowed claim 1 36 was allowed over the Asahi Shinbum article 
because it showed criticality for the formula recited in claim 136. Since Applicants 
generic teaching does not prevent others from obtaining patents to specific formulas, 
Applicants are entitled to generic claims to their discovery. Applicants filed this 
application soon after their discovery. Applicants availed themselves of the one year 
grace period under 35 USC 102(b) by publishing their results before filing the present 

YO987-074BY 91 08/303,561 



• 



application. This was the quickest way to promote the progress of the field of high T c 
superconductivity which can have substantial societal benefits such as less expensive 
electric power and more effective medical diagnostic tools. It is a policy of the United 
States Constitution, which establishes the United States Patent System, to encourage 
early disclosure of inventions to promote the progress of the useful arts. The 
Examiner's position that Applicants generic claims are not fully enabled frustrates this 
policy. Applicants could have decided not to publish Applicants' article and not to file 
the present application while engaging in years of further experimentation to find all 
specific examples which had the optimal T c . If Applicants acted this way, there would 
not have been the explosive worldwide effort to fully explore and implement high T c 
transition metal oxide technology. The rationale used by the Examiner is contrary to the 
Constitutional policy to promote the progress of the useful arts by early disclosure of an 
invention. Early disclosure should not be a penalty to Applicants. Applicants are 
pioneers in discovering that transition metal oxides have Tc > 26 °K. A first discoverer 
of a wheel whose specific embodiment is a solid disc rotateable about an axle can 
claim a cylindrical member adapted for rotation about the axle and for rolling on a 
surface, that is, their discovery. This claim is dominant to a latter inventor's improved 
wheel comprising spokes which has the advantage of much lighter weight than a disc. 
The latter inventor is entitle to subservient claim to the dominant claim to a wheel. 
Applicants are entitled to a dominant claim to their discovery. 

The Examiner has not shown by evidence not contained within applicants' 
teaching that the art of high Tc superconductors is unpredictable. The Examiner has 
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attempted to use applicants' teaching to establish such unpredictability. The Examiner 
has essentially not responded to Applicants' comments. The Examiner has introduced 
no extrinsic evidence to support the Examiner's opinion that the field of high T c 
superconductivity is unpredictable. The Examiner has not introduced an affidavit 
qualifying himself to offer such an opinion. The Examiner merely states that his opinion 
is supported by the record as a whole. The only thing that Examiner relies on is some 
examples referred to above which do not have T c > 26°K which as stated above is part 
of Applicants' enabling disclosure. 

In response to the resubmitted 1 .132 Affidavits of Mitzi, Tsuei and Dinger (filed 
12/16/98) and the newly provided 1.132 Affidavits of Thomas Shaw (filed 12/16/98) and 
Peter Duncombe (filed 12/21/98) the Examiner states: 

The Examiner notes the books describing the general principles of 
ceramic fabrication provided in these Affidavits. Also, the examiner notes 
that such fabrication techniques were utilized subsequently (after the filing 
date of the instant application) to produce the superconductive materials 
described in the Poole et al reference as well as the materials produced 
by Peter Duncombe (see Affidavit filed 12/21/98). 

The affidavit of Peter Duncombe provides notebook entries beginning November 
12, 1987, which is prior to Applicants filing date and prior to the Asahi Shinbum article. 
Duncombe used the general principles of ceramic science to implement the invention 
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described in Applicants article. Each of the five affiants Tsuei, Mitzi, Duncombe, Shaw 
and Dinger are experts in the filed of ceramics. Each has stated the Applicants" 
claimed invention can be implemented based on Applicants teaching and with nothing 
more than the general principles of ceramic science known at the time of filing of the 
present application. 



The Examiner states: 

It is the examiner's maintained position that while general principles of 
ceramic fabrication were most certainly known prior to the filing date of the 
instant application, the utilization of such techniques to produce 
superconductive materials within the scope of the instant claims were not 
known. The affidavits are not effective to demonstrate enablement at the 
time of the invention was made. As stated in paper #66, page 8, one may 
now know of a material that superconduct at more than 26K, but the 
affidavits do not establish the existence of that knowledge on the filing 
date of the present application. 



The Examiner acknowledges that the fabrication techniques necessary to 
practice Applicants' invention were known prior to the filing dated of the present 
application. But the Examiner further states that the "utilization of such techniques to 
produce superconductive materials within the scope of the instant claims were not 
known". The scope of the instant claim is flowing a superconductive current in a 
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transition metal oxide having a T c > 26°K. That is Applicants' discovery. That is why it 
was not known prior to Applicants' discovery. How to make this type of material was 
known. Prior to Applicants' discovery, It was not known that they were superconductive 
with a T c > 26°K. The Examiner incorrectly states "one may now learn of a material that 
superconducts at more than 26°K, but the affidavits do not establish the existence of 
that knowledge on the filing date of the present invention." If that knowledge was 
known by another prior to the filing date, Applicants would not have a patentable 
invention since they would not be the initial first and sole inventor. The affidavits state 
that the knowledge of how to make transition metal oxides by the general principles of 
ceramic science were known prior to the filing date. In particular, the affidavits of 
Duncombe and Shaw refer to a number of articles and texts on the general principles of 
ceramic science. One of these texts is "Structures, Properties and Preparation of 
Peroskite-type Compounds", F.S. Galasso (1969). 

Applicants note that the book "Copper Oxide Superconductors" by Charles P. 
Poole, Jr., Timir Datta and Horacio A. Farach, John Wiley & Sons (1998) support their 
position that high temperature superconductors were not difficult to make after their 
original discovery. This book shall be referred to herein as Poole et al. or the Poole 
book . The Poole book was published after Applicants' initial discovery which was 
published in Applicants' article. The Examiner states "[a]s such, it does not, provide 
evidence of the state of the art at the time the presently claimed invention was made". 
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Applicants disagree. The preface of this book says "[t]his volume reviews the 
experimental aspects of the field of oxide superconductivity with transition temperatures 
from 30K to above 123K, from the time of its discovery by Bednorz and Muller in April, 
1 986 until a few months after the award of the Nobel Prize to them in October, 1 987." 
Thus the book reports on work done within eighteen months of Applicants' discovery in 
April 1986 and within eleven months of its publication in September, 1986. In the 
present application was filed on May 22, 1987. This passage is referring to Applicants 
and Applicants' article referred to at page 6 of Applicants' specification. This book 
acknowledges that applicants are the discovers of the field of high temperature 
superconductivity. (See Attachment A of Applicants' response dated May 14, 1998 and 
See Attachment H of Applicants' response dated November 28, 1997). The Examiner's 
view that the skill of the art was insufficient at the time of the filing date of the present 
application is untenable in the view of Poole et al. and Applicants' 132 affidavits of 
Tsuei, Mitzi, Shaw, Dinger and Duncombe, in particular that of Peter Duncombe which 
reports data prior to the Applicants' filing date. 

Applicants note that it is generally recognized that it is not difficult to fabricate 
transition metal oxides and in particular copper metal oxides that are superconductive 
after the discovery by applicants that transition metal oxides are high T c 
superconductors. Chapter 5 of the Poole et al. book entitled "Preparation and 
Characterization of Samples" states at page 59 "[c]opper oxide superconductors with a 
purity sufficient to exhibit zero resistivity or to demonstrate levitation (Early) are not 
difficult to synthesize. We believe that this is at least partially responsible for the 
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explosive worldwide growth in these materials". Poole et al. further states at page 61 
"[i]n this section three methods of preparation will be described, namely, the solid state, 
the coprecipitation, and the sol-gel techniques (Hatfi). The widely used solid-state 
technique permits off-the-shelf chemicals to be directly calcined into superconductors, 
and it requires little familiarity with the subtle physicochemical process involved in the 
transformation of a mixture of compounds into a superconductor." Poole et al. further 
states at pages 61-62 "[i]n the solid state reaction technique one starts with oxygen-rich 
compounds of the desired components such as oxides, nitrates or carbonates of Ba, Bi, 
La, Sr, Ti, Y or other elements. ... These compounds are mixed in the desired atomic 
ratios and ground to a fine powder to facilitate the calcination process. Then these 
room-temperature-stabile salts are reacted by calcination for an extended period 
(~20hr) at elevated temperatures (~900°C). This process may be repeated several 
times, with pulverizing and mixing of the partially calcined material at each step." This 
is generally the same as the specific examples provided by applicants and as generally 
described at pages 8, line 19, to page 9, line 5, of Applicants' specification which states 
"[t]he methods by which these superconductive compositions can be made can use 
known principals of ceramic fabrication, including the mixing of powders containing the 
rare earth or rare earth-like, alkaline earth, and transition metal elements, 
coprecipitation of these materials, and heating steps in oxygen or air. A particularly 
suitable superconducting material in accordance with this invention is one containing 
copper as the transition metal." (See Attachment A of Applicants* response dated May 
14, 1998 and See Attachment H of Applicants' response dated November 28, 1997). 
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Consequently, applicants have fully enabled high Tc transition metal oxides and their 
claims. 



As stated in the affidavit of Dr. Mitzi, Dr. Dinger, Dr. Tsuei, Dr. Shaw and Mr. 
Doncombe the preface of the book by Poole et al., quoted above, the work of 
Applicants initiated the field of high temperature superconductors and these materials 
are not difficult to synthesize . And according In re Fisher "it is apparent that such an 
inventor should be allowed to dominate future patentable inventions of others where 
those inventions were based in some way on his teaching." (166 USPQ 18, 24) 

The Examiner further states: 

Moreover, the present claims are directed to processes of using metal 
oxide superconductors, not processes of making them. Even if the Poole 
article provided direct evidence of the state of the art at the time the 
invention was made, which it apparently does not, that evidence still does 
not pertain to the issue at hand, namely, the process of using metal oxide 
superconductors to conduct electricity under superconducting conditions. 

Applicants disagree. Poole et al. Chapter X entitled "Transport Properties" 
describes a process of using metal oxides superconductors to conduct electricity under 
superconducting conditions. Section B of Chapter X is entitled "Current Flow". A copy 
of Chapter X is in Attachment B of this Appeal Brief. 
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The Examiner further states in regard to Poole et al.: 

(3) Finally, the Preface states in part at A3: "The unprecedented 
worldwide effort in superconductivity research that has taken place over 
the past two years has produced an enormous amount of experimental 
data on the properties of the copper oxide type materials that exhibit 
superconductivity above the temperature of liquid nitrogen. ... During this 
period a consistent experimental description of many of the properties of 
the principal superconducting compounds such as BiSrCaCuO, LaSrCuO, 
TIBaCaCuO, and YBaCuO has emerged. ... The field of high-temperature 
superconductivity is still evolving ..." That preface is deemed to show that 
the field of high-temperature superconductivity continued to grow, on the 
basis of on-going basic research, after the Bednorz and Meuller article 
was published. 

The continued growth referred to in the passage from Poole et al. quoted above 
does not mean that this work is not based on Applicants' initial fundamental teaching. 
Poole et al. as quoted above states that the unprecedented amount of work done in the 
short period of time after Applicants' work was because the materials "are not difficult to 
synthesize." Moreover, as quoted above the CCPA In re Fisher states "such an 
inventor should be allowed to dominate future patentable inventions of othe r where 
those inventors were based on in some way on his teachings." Moreover, the referred 
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to future developments in the passage above are not necessarily patentably distinct 
from Applicants' teachings. Those who developed these compounds would have a 
reasonable expectation of success based on Applicants' teaching. The Examiner has 
provided no evidence to the contrary. 



The Examiner acknowledges that the three affidavits of Dr. Tsuei, Dr. Dinger and 
Dr. Mitzi which were signed in May of 1998 states that the present application "includes 
all known principles of ceramic fabrication known at the time the application was filed." 
However, the Examiner further states that the "additional indication also is considered 
to be a conclusory statement unsupported by particular evidence". The advisory action 
dated February 25, 1998 acknowledges the revised 1 .132 affidavits of Mitzi, Tsuei and 
Dinger (filed 12/16/98) and the newly provided affidavit of Shaw (filed 12/16/98) and 
Dumcombe (filed 12/21/98). These revised and additional affidavits cite numerous 
articles and books, all published before the Applicants' filing date, which provide 
evidence of the general teaching of ceramic science, and in particular, ceramic 
fabrication techniques for transition metal oxides, more particularly for Perovskites and 
most particularly for the type of Perovskites of Applicants' preferred embodiments. 
Applicants disagree that their affidavits are conclusory. The facts are provided by 
Poole etal. The affidavits corroborate what Poole et al. states. 

Claims 134, 135, and 137-142 were rejected under 35 U.S.C. 112, first 
paragraph, as based on a disclosure which is not enabling. The Examiner states 
"[e]ach of claims 134, 135, and 137-142 provide for a superconductor "having a Tc 
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greater than 26°K", but those claims do not provide for a step of - maintaining said 
(superconductor) at a temperature less than said Tc". These claims have been 
amended by the amendment after final rejection dated June 14, 1999, to include the 
steps of maintaining the appropriate temperature for superconductivity as suggested by 
the Examiner. 

In view of these arguments the Board is requested to reverse the Examiner's 
rejection of claims 24-26, 86-90, 96-113, 129-131, 134, 135-166, 169, 170 and 174-177 
as not enabled under 35 USC 1 12, first paragraph. 
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REJECTIONS UNDER 35 USC 112, SECOND PARAGRAPH 



Claims 86-87, 96-108, 115, 118, 120, 122, 123, 129-135, and 137-142 are 
rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In paragraph 6-7 on page 12-16 of the final rejection, Claims 86-87, 96-108, 115, 
118, 120, 122, 123, 129-135 and 137-142 have been rejected under 35 USC 112. All 
changes suggested by the examiner have been made by Amendment after Final 
Rejection dated June 14, 1999, except for those directed to the terms "layer-like", 
"perovskite-like", "rare-earth-like", and "layer-type". These terms occur in claims 86-87, 
96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 and 1 23. As stated by the applicants in the 
prosecution these are terms of art and well understood by persons of skill in the art. 

Claims 1 43-1 63 correspond to in claims 86-87, 96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 
and 1 23. Claims 1 43-1 63 have the same wording as claims 86-87, 96-1 08, 1 1 2, 1 1 3, 
1 17, 1 18, 122 and 123 and include all changes suggested by the examiner to overcome 
rejections of claims 86-87, 96-108, 112, 113, 117, 118,122 and 123 claims under 35 * 
USC 1 1 2, second paragraph. 
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The Examiner states: 

a. With respect to claims 86-87 and 96-1 08, the terms "layer-type", 
"perovskite-like", "rare-earth-like" are vague and confusing, 
i. The question arises: What is meant by these terms? 

(1 ) The terms "layer-type" and "perovskite-like" are unclear because 
the "type" or "like" terms are deemed to be indefinite. Terms such as 
"like", "similar", and "type" are indefinite." It is suggested that "layer-type 
perovskite-like crystal structure" be changed - a substantially layered 
perovskite crystal structure --. 

In support of the Examiner's view of term such as "type" and "like", the Examiner 
cites: Ex parte Remark, 15 USPQ 2d 1498, 1500 (BPAI 1990); Ex parte Kristensen, 10 
USPQ 2d 1701, 1703 (BPA1 1989); Ex parte Attig, 7 USPQ 2d 1092, 1093 (BPAI 1988); 
and Ex 'parte Copenhaver, 109 USPQ 118 (POBA 1955). 

Ex parte Remark is not on point since the Board found the term "and the like" in 
a claim to be indefinite under §112. Applicants claims do not use this terminology. 

Ex parte Kristensen is not on point since the Board found the term "sim ilar" in the 
phase "for high pressure cleaning units or similar apparatus" in a claim indefinite under 
§112, second paragraph. Applicants do not use the terminology "or similar". The 
Board held with respect to the second paragraph of §112, the inquiry is "to determine 
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whether the claims do, in fact, set out and circumscribe a particular area with a 
reasonable degree of precision and particularity". In the present application the terms 
"perovskite-like", "perovskite-type", "layered-like", "layered-type" and "rare-earth-like" are 
terms used in the art and these are well known and understood by a person of skill in 
the art. 

Ex parte Attig is also not on point. The Board found the term "ZSM-5-type" 
indefinite under §112, second paragraph, because the prior art cited during prosecution 
gave different meanings to the term "ZSM-5-type". But the Board did not find the use of 
the term "type" in a claim per se indefinite. The Board says "[i]t is true that the zeolites 
have been defined in various patents and claimed with the terminology "ZSM-5-type". 
However, clearly the art of record in this case, all of it cited by applicants themselves, in 
the aggregate serve to render the term indefinite rather that definite". 7 USPQ 1092, 
1093. The Examiner has not shown that the terms "perovskite-like", "perovskite-type", 
"layered-like", "layered-type" and "rare-earth-like" as used in applicants claims have 
different meanings in different cited prior art. To the contrary, Applicants have shown 
that these terms have a uniform meaning in the transition metal oxide high T c art. 

In Ex parte Copenhaver, the Board stated in regard to the terminology 
"Friedel-Graftz type" catalyst. 

"[w]e are of the view that the word "type" when appended to 
another wise definite expression so extends the scope of such an 
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expression as to render it objectionably indefinite from the stand point of 
patent law and procedures." 

We are not led to a different conclusion by the fact that the 
expression may have been used in certain technical and scientific 
publications which are not subject to the rigid legal requirements for 
definitions that apply to patent claims. The fact that the expression may 
have been used in claims of certain patents likewise does not alter our 
view on the question." 

Applicants note that Ex parte Copenhaver decided in 1955 was not cited by the 
Board in the later Board decisions cited by the Examiner. This decision has not been 
cited by any other Board or Court decision. 

The Examiner states that the term "rare earth-like element" is indefinite and that 
the terms "type and "like" are unclear. Applicants respectfully disagree. Attachment A 
of Applicants' response dated November 28, 1997 is the result of a Lexis search done 
by the undersigned attorney. This search shows the term "rare earth like" or "rare earth 
and the like" used in 68 US patents. The sections of the 68 patents whe re these terms 
appears are printed using the "KWICK" function of Lexis. Attachment B of Applicants' 
response dated November 28, 1997 is the results of a Lexis search done by the 
undersigned attorney. This search shows the term "rare earth like" used in the claims 
of 4 issued US patents. The sections of the claims of the 4 patents where this term 
appears in the claims are printed using the "KWICK" function of Lexis. Consequently, 
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the term "rare earth like" is a term use in the art, understood by a person of skill in the 
art and recognized as a definite term by the USPTO for use in US patent claims. 

The Examiner states that the term "perovskite-like" is indefinite. The term 
"perovskite-like" or "perovskite-type" is commonly used in the art. Attachment C of 
Applicants' response dated November 28, 1997 is the results of a Lexis search done by 
the undersigned attorney. This search shows that the terms "perovskite like" and 
"supercond!" (the "!" represents any combination of letters) are used in 107 US patents. 
The section of the 107 patents where these terms appears are printed using the 
"KWICK" function of Lexis. Attachment D of Applicants' response dated November 
28,1997 is a result of a Lexis search done by the undersigned attorney. This search 
shows the terms "perovskite like" or 'perovskite type" used in the claims of two issued 
US patents. The sections of the claims of the 2 patents where this term appears in the 
claims are printed using the "KWICK" function of Lexis . Attachment E of Applicants' 
response dated November 28, 1997 is a copy of the first page of Chapter 2 of the book 
"Perovskites and High Tc Superconductors" by F. S. Galasso, Gordon and Breach 
Scientific Publishers, 1990. Chapter 2 is entitled "Structure of Perovskite-type 
Compounds". Attachment F of Applicants' response dated November 28, 1997 is a 
copy of page 78 of the book by C. Poole, Jr. et al. Page 78 is the beginning of the 
section entitled "D. Perovskite-type Superconducting Structures". The first paragraph of 
the section states "[i]n their first report on high-temperature superconductors Bednorz 
and Muller (the applicants) referred to their samples as 'metallic, oxygen deficient ... 
perovskite like mixed valent copper compounds.' Subsequent work has confirmed that 
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the new superconductors do indeed have these characteristics. In this section we will 
comment on their perovskite-like aspects" (insert added). Consequently, the terms 
"perovskite like" or "perovskite type" are terms used in the art and recognized as a 
definite by the USPTO for use in US patent claims. (It is noted that this passage also 
shows that the terminology "mixed valent copper compounds" is used and understood 
in the art. Applicant further notes that one of the books cited in the affidavit of Peter 
Duncombe to demonstrate the general teaching of ceramic science includes in the title 
"Perovskite-Type Compounds". This book was published in 1969 showing that this 
term was well known and understood by those of the skill in the art long before the filing 
date of the present application. 

The Poole et al. in Chapter VI on "Crystallographic Structures" states at page 
73 "[m]uch has been said about the oxide superconductor compounds being 
perovskite types, so we will begin with a description of the perovskite structure." 
(emphasis added) (See Attachment I of Applicants response dated November 28, 
1997). 

The undersigned attorney did a search in Lexis for the terms "like" in issued US 
patents. As shown in Attachment A of Applicants' response dated December 27, 1997, 
this search Lexis found 140,058 issued US patents using the terminology "like" in the 
claims. The USPTO has, therefore, accepted this terminology as definite within the 
meaning of 35 USC 1 12. A number of specific examples are provided in Attachments B 
of Applicants' response dated December 27, 1997, to Attachment J of Applicants' 
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response dated December 27, 1997, each of which are the results of a similar Lexis 
search. (Lists of the patent numbers will be provided at the request of the Board.) 
Attachment B shows that there are 443 issued US patents having the term "d iamond 
like" in the claims. Attachment C of Applicants' response dated December 27, 1997, 
shows that there are 319 issued US patents having the term "diamond like carbon" in 
the claims. Attachment D of Applicants' response dated December 27, 1997, shows 
that there are 10 issued US patents having the term "halogen like" in the claims. 
Attachment E of Applicants' response dated December 27, 1997, shows that there are 
1 1 issued US patents having the term "oxygen like" in the claims. Attachment F of 
Applicants' response dated December 27, 1997, shows that there are 79 issued US 
patents having the term "ceramic like" in the claims. Attachment G of Applicants' 
response dated December 27, 1997, shows that there are 31 issued US patents having 
the term "carbon like" in the claims. Attachment H of Applicants' response dated 
December 27, 1997, shows that there are 5 issued US patents having the term "silicon 
like" in the claims. Attachment I of Applicants' response dated December 27, 1997, 
shows that there are 10 issued US patents having the term "nitrogen like" in the claims. 
Attachment J of Applicants' response dated December 27, 1997, shows that there are 
17 issued US patents having the term "copper like" in the claims. In view thereof 
applicants respectfully request the Board to withdraw the rejection of their claims as 
indefinite for using the terminology "layer-like", "perovskite like" and "rare-earth-like" 
since use of the term "like" is recognized as definite under 35 USC 1 1 2 by the USPTO . 
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Also the term "ceramic-like" is a term commonly used in the art. Attachment M 
of Applicants' response dated November 28, 1997 is the result of a Lexis search 
performed by the undersigned attorney using the search criteria "ceramic" with one 
word of "like" and "copper" within one word of "oxide" and "rare" within one word of 
"earth". This search identified 23 issued US patents. These patents are listed in the 
attachment using the Lexis KWICK feature which list only those portions of the patents 
where these terms appear. The search was limited to this criteria since a search on 
"ceramic" within one word of "like" identified more than 1,000 issued US patents and a 
search on "ceramic" within one word of "like: in the same document as "copper" within 
one word of "oxide" identified more than 1000 US patents. It is clear that the term 
"ceramic like" is well understood in the art and is thus definite. 

An affidavit under 37 CFR 1 .132 of Dr. James W. Leonard, IBM research 
librarian was submitted on December 15, 1998. Dr. Leonard did a search of articles 
referencing Applicants article J. G. Bednorz and K. A. Muller, Zeitschrift fur Physik B- 
Condensed Matter, 64 , pp. 189-193 (Sept. 1986) which is incorporated by reference in 
the specification at page 6, lines 8-10. As stated at page 6 this article is the basis for 
applicants invention. More than 5800 articles have referenced applicants' article. This is 
evidence that applicants' teaching in the present application has motivated persons of 
skill in the art to work in the field of high T c superconductivity and that applicants 
teaching has fully enabled the invention of their claims. All these articles citing 
applicants' article acknowledge that their work is based on Applicants' teaching. 
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Claims 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 and 1 23 have been rejected under 35 USC 1 1 2 
as indefinite for using terminology layer-type". Applicants respectfully disagree. 



The undersigned attorney did a search in Lexis for the terms "layer-type" and the 
term "layer" preceding the term "type" by one word (layer pre/1 type). In this search 
Lexis found 225 issued US patents using this terminology in the claims. The USPTO 
has, therefore, accepted this terminology as definite within the meaning of 35 USC 112. 
Attachment A of the Applicants' response dated December 22, 1998, is the results of 
this search printed out using the .kw or "kwick" feature which prints the searched term 
and words before and after the searched term. The searched terminology appears in a 
number of forms such as "layer type", "layer-type", "layer of type". In view thereof 
applicants request the Board to reverse the rejection of claims 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 
and 123 under 35 USC 1 12 as indefinite for using the terminology "layer-type". 

In attachment B of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
undersigned attorney of the term "Layered like" and "layered type" in on-line non-patent 
literature prior to applicants' filing date. From Attachment B of the Applicants' response 
dated December 22, 1 998, it is clear that these terms are used and understood by , 
persons of skill in the art. 

In attachment C of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
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undersigned attorney of the term "rare earth like" in on-line non-patent literature prior to 
applicants" filing date. From this Attachment C it si clear that this term is used and 
understood by persons of skill in the art. This is in addition to the other evidence of the 
definiteness of this term to overcome the rejection of applicants claims as indefinite for 
using the term "rare earth like" which applicants respectfully request the Board to 
reverse 

In Attachment D of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
undersigned attorney of the term "perovskite like" in on-line non-patent literature prior to 
Applicants' filing date. From this Attachment D it is clear that this term is used and 
understood by persons of skill in the art. This is in addition to the other evidence of the 
definiteness of this term to overcome the rejection of Applicants' claims as indefinite for 
using the term "perovskite like" which applicants respectfully request the Board to 
reverse. 



The Examiner Further states: 



(1 ) The terms "layer-type" and "perovskite-like" are unclear because 
the "type" or "like" terms are deemed to be indefinite. Terms such as 
"like", "similar", and "type" are indefinite." It is suggested that "layer-type 
perovskite-like crystal structure" be changed -- a substantially layered 
perovskite crystal structure -. 
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Applicants have said that person of skill in the art would understand (rare 
earth-like) to mean that a location occupied by a rare earth element can also be 
occupied by another element which would have chemical properties similar enough to 
the rare earth elements such that it would fit in to the lattice site occupied by the rare 
earth element and act chemically as a rare earth element. To this the Examiner has 
responded "[t]hat response does not alleviate the problem, however. Other elements 
may 'fit' into the lattice but they may not necessarily be 'rare-earth-like'". This comment 
does not address the issue. These are only about 100 elements of which 14 or 15 are 
rare-earth elements leaving about 86 other elements. It is not difficult for a person of 
skill in the art to determine which elements will behave like a rare-earth element when 
placed in the lattice. 

Claims 1 1 2, 1 1 3, 1 1 5, 1 1 7, 1 1 8, 1 20, 1 22, and 1 23 have been found to be 
indefinite for the reasons that follow. 

i. In claim 1 12, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

ii. in claim 113, line 5, has the terms "layer-type" and 
"perovskite-like", both of which are indefinite. 

iv. In claim 1 1 7, line 5, has the terms "layer-type" and 
"perovskite-like", both of which are indefinite. 
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v. In claim II 8, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

viii. In claim 122, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

ix. In claim 123, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

d. Applicants' arguments filed March 7, 1 997 (#59) have been fully 
considered but they are not persuasive. 

These issues have been addressed above. 

Applicants have cited numerous issued U.S. patents using "type" and "like" in 
the claims. Many of these patents used the identical terminology objected to by the 
Examiner which has been used by Applicants. Many issued U.S. patents similar 
terminology to that used by Applicants. The Examiner has provided no reason for 
rejecting Applicants claims using the terminology "layer-type", "perovskite like", 
"perovskite type" and "rare earth like" under §112, second paragraph as indefinite 
when there are issued patents using these and related terms in the claims. 

In view of these arguments applicants request the Board to reverse the rejection 
of claims 86-87,96-108, 115, 118, 120, 122, 123, 129-135, 137-142 , 164-169 and 
170-177 as being indefinite under 35 U.S.C. § 1 12, second paragraph. 
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SPECIFIC ARGUMENTS AS TO EACH CLAIM 

In this section of this appeal brief the Asahi Shinbum article is referred to as ASA . 
The expression " the Asahi Shinbum article provides no teaching. suggestion, motivation 
for or incentive for the limitations highlighted in the claim language above" is 
abbreviated as "ASA provides no TSMA for the limitation highlighted in the claim 
language above". In the rejection of all of applicants claims, except for claim 1 36, for 
no enablement under §112, first paragraph, the Examiner has not specifically referre d 
to any of the rejected claims in paragraphs c to f on pages 6 to 12 which is the part of 
the final rejection directed to the claim rejects under §112, first paragraph. In the 
objection to the specification under §112, first paragraph the Examiner only refers to 
claims 24, 88, 96 and 103 . Applicants' comments as to dependent claims include the 
Applicants' comments as to the claims from which they depend even if not repeated. 

The best mode contemplated at the time the present application was filed was the 
subject of claim 1 36. Support for each of the claims and how a person of skill in the art 
can make and use each claim is described above. 

Claim 24 recites: 

24. A method including the steps of forming a transition metal oxide 
having a phase therein which exhibits a superconducting state at a 
critical temperature in excess of 26°K, 
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maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase, and 

passing an electrical supercurrent through said transition metal oxide 
while it is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the 
limitation highlighted in the claim language above. As to enablement under §1 1 2, first 
paragraph the Examiner has provided no extrinsic evidence that a person of skill in the 
art cannot practice the invention of this claim from applicants teaching and from what is 
know to a person of skill in the art. 

Claim 25 recites: 

25. The method of claim 24, where said transition metal oxide is 
comprised of a transition metal capable of exhibiting multivalent states. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 26 recites: 

26. The method of claim 24, where said transition metal oxide is comprised of a Cu 
oxide. 



See comments for claim 24. 

Claim 86 recites: 

86. A method, comprising the steps of: 

forming a composition including a transition metal, a rare earth or rare 
earth-like element, an alkaline earth element, and oxygen, where said 
composition is a mixed transition metal oxide having a 
non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K, and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph see the discussion above. 

Claim 87 recites: 

87. The method of claim 86, where said transition metal is copper. 
See the discussion for claim 86. 

Claim 88 recites 

88. A method, including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K, maintaining said composition at a temperature in 
excess of 26°K at which temperature said composition exhibits said 
superconductive state, and 

passing an electrical current through said composition while said 
composition is in said superconductive state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 



Claim 89 recites: 

89. The method of claim 88, where said composition is comprised of a 
metal oxide. 

See the comments for claim 88. 

Claim 90 recites: 

90. The metal of claim 88, where said composition is comprised of a 

transition metal oxide. 
See the comments for claim 88. 

Claim 96 recites: 

96. A superconductive method for causing electric current flow in a 
superconductive state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductor transition 
temperature T c of greater than 26 K; 
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(b) maintaining the superconductor element at a temperature above 26 K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 



(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 

Claim 97 recites: 
97. The superconductive method according to claim 96 in which the 
copper-oxide compound of the superconductive composition includes at 
least one rare-earth or rare-earth-like element and at least one 
alkaline-earth element. 

As the rejections under §102(a) and §103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 

Claim 98 recites: 

98. The superconductive method according to claim 97 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See comments for claim 97. 

Claim 99 recites: 

99. The superconductive method according to claim 97 in which the 
alkaline-earth element is barium. 

See comments for claim 97. 

Claim 100 recites: 

100. The superconductive method according to claim 96 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 

In addition to the comments on claim 96, as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 
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Claim 101 recites: 

101 . The superconductive method according to claim 100 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

In addition to the comments on claim 100. As the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 

Claim 102 recites: 

102. The superconductive method according to claim 101 in which 
oxygen is present in the copper-oxide compound in a 
nonstoichiometric atomic proportion. 

In addition to the comments on claim 101 , as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 

Claim 103 recites: 

103. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
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copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one rare-earth 
or rare-earth-like element and at least one alkaline-earth element, the 

composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under § 102(a) and § 103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 12, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, seethe discussion above. 
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Claim 104 recites: 

104. The superconductive method according to claim 103 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See comments on claim 103. 

Claim 105 recites: 

105. The superconductive method according to claim 103 in which the 
alkaline-earth element is barium. 

See comments on claim 103. 

Claim 106 recites: 

106. The superconductive method according to claim 103 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 
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Claim 107 recites: 

107. The superconductive method according to claim 106 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

Claim 108 recites: 

108. The superconductive method according to claim 107 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

YO987-074BY 124 08/303,561 

ft 



Claim 109 recites: 

109. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said copper oxide includes at least one element selected from the 
group consisting of a Group II A element, a rare earth element and a 
Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 110 recites: 

1 1 0. A method comprising the steps of: 



forming a composition including copper, oxygen and an element selected 
from the group consisting of a Group II A element, a rare earth element 
and a Group III B element, where said composition is a mixed copper 
oxide having a non-stoichiometric amount of oxygen therein and 
exhibiting a superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 

composition is in said superconducting state- 
As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner lias provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 111 recites: 

111- A method including the steps of: 
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forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 



maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a copper oxide and an element selected from 
the group consisting of Group II A element, a rare earth element and a 
Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 112 recites: 

1 1 2. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 
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(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 
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Claim 113 recites: 

1 1 3. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
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the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

Claim 114 recites: 

1 1 4. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said copper oxide includes at least one element selected from the 
group consisting of a Group II A element and at least one element 
selected from the group consisting of a rare earth element and a 
Group III B element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 115 recites: 

11 5. A method comprising the steps of: 

forming a composition including copper, oxygen and an element 
selected from the group consisting of at least one Group II A element 
and at least one element selected from the group consisting of a rare 
earth element and a Group III B element, where said composition is a 
mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater 
than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 
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Claim 116 recites: 



1 16. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 

maintaining said composition at a temperature in excess of 26 °K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a copper oxide and at least one element 
selected from the group consisting of Group II A and at least one 
element selected from the group consisting of a rare earth element 
and a Group III B element. 

As the rejections under §1 02(a) and §103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 



Claim 117 recites: 



1 1 7. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 
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(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 118 recites: 

1 1 8. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 
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(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit 
defined by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , 
the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 
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Claim 119 recites: 

1 1 9. A method including the steps of forming a transition metal oxide 
having a phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said transitional metal oxide includes at least one element selected 
from the group consisting of a Group II A element and at lest one 
element selected from the group consisting of a rare earth element 
and a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSM A for the limitation 
highlighted in the claim language above. 

Claim 120 recites: 

120. A method comprising the steps of: 
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forming a composition including a transition metal, oxygen and an 
element selected from the group consisting of at least one Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element, where said 
composition is a mixed transitional metal oxide formed from said 
transition metal and said oxygen, said mixed transition metal oxide 
having a non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 

Claim 121 recites: 

1 21 . A method including the steps of: 
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forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 

maintaining said composition at a temperature in excess of 26 °K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a transitional metal oxide and at least 
one element selected from the group consisting of Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 122 recites: 

122. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 



(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
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transition metal oxide compound having a layer-type perovskite-like 
crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition T c of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 

Claim 123 recites: 

123. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal-oxide compound having a layer-type perovskite-like 
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crystal structure, the transition metal-oxide compound including at least 
one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element, the composition 
having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 
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Claim 124 recites: 

124. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said copper oxide includes at least one element selected from group 
consisting of a Group II A element, at least one element selected 
from the group consisting of a rare earth element and at least one 
element selected from the group consisting of a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 125 recites: 

125. A method comprising the steps of: 
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forming a composition including copper, oxygen and an element 
selected from the group consisting of at least one Group II A element 
and at least one element selected from the group consisting of a rare 
earth element at least one element selected from the group 
consisting of a Group III B element, where said composition is a 
mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater 
than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 



Claim 126 recites: 

126. A method including the steps of: 



forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 
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maintaining said composition at a temperature in excess of 26 °K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a copper oxide and at least one element 
selected from the group consisting of Group II A element, at least 
one element selected from the group consisting of a rare earth 
element and at least one element selected from the group consisting 
of a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 127 recites: 

127. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting 
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essentially of a copper-oxide compound having a layer-type 
perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group 
consisting of a Group II A element, at least one element selected 
from the group consisting of a rare earth element and at least one 
element selected from the group consisting of a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 128 recites: 

128. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
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copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a group II A element, at least 
one element selected from the group consisting of a rare earth 
element and at least one element selected from the group consisting 
of a Group III B element, the composition having a 
superconductive-resistive transition temperature defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature Tp-o, the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p <> of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 
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Claim 129 recites: 

129. A method comprising providing a composition having a transition 
temperature greater than 26°K, the composition including a rare earth or 
alkaline earth element, a transition metal element capable of exhibiting 
multivalent states and oxygen, including at least one phase that exhibits 
superconductivity at temperature in excess of 26°K, maintaining said 
composition at said temperature to exhibit said superconductivity and 
passing an electrical superconducting current through said composition 
with said phrase exhibiting said superconductivity. 

As the rejections under §1 02(a) and §103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 130 recites: 

130. A method comprising providing a superconducting transition metal 
oxide having a superconductive onset temperature greater than 26°K, 
maintaining said superconducting transition metal oxide at a temperature 
less than said superconducting onset temperature and flowing a 
superconducting current therein. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 131 recites: 

131 . A method comprising providing a superconducting copper oxide 
having a superconductive onset temperature greater than 26°K, 
maintaining said superconducting copper oxide at a temperature less than 
said superconducting onset temperature and flowing a superconducting 
current in said superconducting oxide. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 132 recites: 

1 32. A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature greater than 
26°K, maintaining said superconducting copper oxide at a temperature 
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less than said superconducting onset temperature and flowing a 
superconducting current therein, said composition comprising at least one 
each of rare earth, an alkaline earth, and copper. 

As the rejections under §102(a) and §103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 133 recites: 

1 33. A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature greater than 
26°K, maintaining said superconducting copper oxide at a temperature 
less than said superconducting onset temperature and flowing a 
superconducting electrical current therein, said composition comprising at 
least one each of a Group III B element, an alkaline earth, and copper. 

As the rejections under §1 02(a) and § 103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 134 recites: 

134. A method comprising flowing a superconducting electrical current in 
a transition metal oxide having a T c greater than 26°K and maintaining 
said transition metal oxide at a temperature less than said T c . 

As t he rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 135 recites: 

135. A method comprising flowing a superconducting current in a copper 
oxide having a T c greater than 26°K and maintaining said copper oxide at 
a temperature less than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 136 is allowed. 



Claim 137 recites: 

137. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
comprising at least one each of a III B element, an alkaline earth, and 
copper oxide and maintaining said composition of matter at a temperature 
less than T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 138 recites: 

138. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
comprising at least one each of a rare earth, alkaline earth, and copper 
oxide and maintaining said composition of matter at a temperature less 
than said T c . 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 139 recites: 

139. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
comprising at least one each of a rare earth, and copper oxide and 
maintaining said composition of matter at a temperature less than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 140 recites: 

140. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K carrying, said 
composition comprising at least one each of a III B element, and copper 
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oxide and maintaining said composition of matter at a temperature less 
than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 141 recites: 

141 . A method comprising flowing a superconducting electrical current in 
a transition metal oxide comprising a T C >26°K and maintaining said 
transition metal oxide at a temperature less than said T c . 

As the rejections under §102(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 142 recites: 

142. A method comprising flowing a superconducting electrical current in 
a copper oxide composition of matter comprising a T C >26°K and 
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maintaining said copper oxide composition of matter at a temperature less 
than said T c . 



As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 143 recites: 

143. A method, comprising the steps of: 

forming a composition including a transition metal, a group 1MB element, 
an alkaline earth element, and oxygen, where said composition is a 
mixed transition metal oxide having a non-stoichiometric amount of 
oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26° K, 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K, and 



passing an electrical current through said composition while said 
composition is in said superconducting state. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 144 recites: 

144. The method of claim 143, where said transition metal is copper. 
See comments for claim 143. 

Claim 154 recites: 

145. A superconductive method for causing electric current flow in a 
superconductive state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductor transition temperature 
T c of greater than 26 K; 

b) maintaining the superconductor element at a temperature above 26 K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 
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(c) causing an electric current to flow in the superconductor element. 
As the rejections under §102(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 146 recites: 

146. The superconductive method according to claim 145 in which the 
copper-oxide compound of the superconductive composition includes at 
least one element selected from the group consisting of a rare-earth 
element and a Group III B element and at least one alkaline-earth 
element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 147 recites: 

147. The superconductive method according to claim 146 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See the comments as to claim 146 and as to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 

Claim 148 recites: 

148. The superconductive method according to claim 146 in which the 
alkaline-earth element is barium. 

See comments as to claim 46. 

Claim 149 recites: 

149. The superconductive method according to claim 145 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 12, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 150 recites: 

150. The superconductive method according to claim 149 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 151 recites: 

151 . The superconductive method according to claim 150 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claims 152 recites: 

152. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a rare-earth element and a 
Group III B element and at least one alkaline-earth element, the 
composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
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As the rejections under §102(a) and §103(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 153 recites: 

153. The superconductive method according to claim 152 in which said at 
least one element is lanthanum. 

See comments as to claim 152. 

Claim 154 recites: 

154. The superconductive method according to claim 152 in which the 
alkaline-earth element is barium. 

See comments as to claim 1 52. 

Claim 155 recites: 

155. The superconductive method according to claim 152 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 156 recites: 

156. The superconductive method according to claim 155 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

In addition to comments on claim 1 55 , as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. As 
to enablement under §1 1 2, first paragraph the Examiner has provided no extrinsic 
evidence that a person of skill in the art cannot practice the invention of this claim from 
applicants teaching and from what is know to a person of skill in the art. 

Claim 157 recites: 

157. The superconductive method according to claim 156 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 
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In addition to comments on claim 156, as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. As 
to enablement under §112, first paragraph the Examiner has provided no extrinsic 
evidence that a person of skill in the art cannot practice the invention of this claim from 
applicants teaching and from what is know to a person of skill in the art. 

Claim 158 recites: 

158. A superconductive method for causing electric-current flow 
in a superconductive state at a temperature in excess of 26°K, 
comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 



YO987-074BY 



08/303,561 



• 



(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 159 recites: 

159. A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p=0 , the 
transition-onset temperature T c being greater than 26°K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 



(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claims 160 recites: 

160. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
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Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 161 recites: 

161 . A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copper-oxide compound including at least one element 
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selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 162 recites: 



YO987-074BY 



08/303,561 



162. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal oxide compound having a substantially layered perovskite 
crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting 
of a Group II A element and at least one element selected from the 
group consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition T c of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 163 recites: 

163. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal-oxide compound having a substantially layered 
perovskite crystal structure, the transition metal-oxide compound including 
at least one element selected from the group consisting of a Group II 
A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the 
composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 



(c) causing an electric current to flow in the superconductor element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 164 recites: 

164. A method according to claim 129 wherein said composition 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 165 recites: 

1 65. A method according to claim 1 30 wherein said superconducting 
transistor metal oxide comprises a substantially layered perovskite 
crystal structure. 



As the rejections under §1 02(a) and 
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highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 166 recites: 

166. A method according to claim 131 wherein said superconducting 
copper oxide comprises a substantially layered perovskite crystal 
structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 167 recites: 

167. A method according to claim 132 wherein said superconducting 
oxide composition comprises a substantially layered perovskite crystal 
structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
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the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 168 recites: 

168. A method according to claim 1 33 wherein said superconducting 
oxide composition comprises a substantially layered perovskite crystal 
structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 169 recites: 

1 69. A method according to claim 1 34 wherein said transistor m etal oxide 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 170 recites: 

170. A method according to claim 135 wherein said copper oxide 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 171 recites: 

171 . A method according to claim 136 wherein said composition 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 172 recites: 

172. A method according to claim 137 wherein said composition of matter 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 173 recites: 

173. A method according to claim 1 38 wherein said composition of matter 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 174 recites: 

174. A method according to claim 139 wherein said composition of matter 
comprises a substantially layered perovskite crystal structure. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 175 recites: 

1 75. A method according to claim 1 40 wherein said composition of matter 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 176 recites 

1 76. A method according to claim 1 41 wherein said transistor metal oxide 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
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the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 177 recites: 

177. A method according to claim 142 wherein said copper oxide composition 
comprises substantially layered perovskite crystal structure 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 

person of skill in the art. 
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CONCLUSION 



In view of the argument herein, Applicants request the Board: 

1 . reverse the determination that claims 24-26, 86-90, 96-1 35 and 1 37-1 77 are not 
supported by the priority document; 

2. reverse the rejection of claims 24-26, 86-90, 96-1 35 and 1 37-1 77 as anticipated 
under 35 USC 102(a) by the Asahi Shinbum article; 

3. reverse the rejection of claims 24-26, 86-90, 96-135 and 137-177 as obvious under 
35 USC 1 03(a) in view of the Asahi Shinbum article; 

4 reverse the rejection of claims 24-26, 86-90, 96-1 35 and 1 37-1 42 as not enabled 

under 35 USC 112, first paragraph; and 
5. reverse the rejection of claims 86-87, 96-108, 115, 118, 120, 122, 123, 124,129-135 
and 1 37-1 42 indefinite under 35 USC 1 1 2 second paragraph. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 



Respectfully submitted, 




Daniel P. Morris 
Reg. No. 32,053 
(914) 945-3217 



IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 21 8 

Yorktown Heights, New York 10598 



YO987-074BY 



174 



08/303,561 



APPENDIX 
CLAIMS 



24. A method including the steps of forming a transition metal oxide having a phase 
therein which exhibits a superconducting state at a critical temperature 

in excess of 26°K, 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase, and 

passing an electrical supercurrent through said transition metal oxide while it is in said 
superconducting state. 

25. The method of claim 24, where said transition metal oxide is comprised of a 
transition metal capable of exhibiting multivalent states. 

26. The method of claim 24, where said transition metal oxide is comprised of a Cu 
oxide. 

86. A method, comprising the steps of: 

forming a composition including a transition metal, a rare earth or rare earth-like 
element, an alkaline earth element, and oxygen, where said composition is a mixed 
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transition metal oxide having a non-stoichiometric amount of oxygen therein and 
exhibiting a superconducting state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K, and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

87. The method of claim 86, where said transition metal is copper. 

88. A method, including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K, maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state, and 

passing an electrical current through said composition while said composition is in 
said superconductive state. 

89. The method of claim 88, where said composition is comprised of a metal oxide. 

90. The metal of claim 88, where said composition is comprised of a transition metal 
oxide. 
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96. A superconductive method for causing electric current flow in a superconductive 
state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductor 
transition temperature T c of greater than 26 K; 

(b) maintaining the superconductor element at a temperature above 26 K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

97. The superconductive method according to claim 96 in which the copper-oxide 
compound of the superconductive composition includes at least one rare-earth or 
rare-earth-like element and at least one alkaline-earth element. 

98. The superconductive method according to claim 97 in which the rare-earth or 
rare-earth-like element is lanthanum. 

99. The superconductive method according to claim 97 in which the alkaline-earth 
element is barium. 
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100. The superconductive method according to claim 96 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

101 . The superconductive method according to claim 100 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

102. The superconductive method according to claim 101 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

103. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one rare-earth or rare-earth-like element and at least one alkaline-earth element, 
the composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26 K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p =o of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

104. The superconductive method according to claim 103 in which the rare-earth or 
rare-earth-like element is lanthanum. 

105. The superconductive method according to claim 103 in which the alkaline-earth 
element is barium. 

106. The superconductive method according to claim 103 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

107. The superconductive method according to claim 106 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

108. The superconductive method according to claim 107 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

109. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26°K; 
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maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element and a Group III B element. 

1 1 0. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of a Group II A element, a rare earth element and a Group III B 
element, where said composition is a mixed copper oxide having a non-stoichiometric 
amount of oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 
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1 1 1 . A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and an element selected from the group 
consisting of Group II A element, a rare earth element and a Group III B element. 

1 12. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a Group II A 
element, a rare earth element; and a Group III B element; 
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(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 1 3. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature 
T p =o, the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 
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(c) causing an electric current to flow in the superconductor element. 

1 14. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26 °K; 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element. 

1 15. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of at least one Group II A element and at least one element selected 
from the group consisting of a rare earth element and a Group III B element, where said 
composition is a mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater than 26 °K; 
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maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

1 16. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26 °K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A and at least one element selected from the group 
consisting of a rare earth element and a Group III B element. 

1 1 7. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 
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(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting of a rare earth 
element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K and below 
the superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 18. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth element and a 
Group III B element, the composition having a superconductive/ resistive transition 
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defining a superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p =o, the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 19. A method including the steps of forming a transition metal oxide having a phase 
therein which exhibits a superconducting state at a critical temperature in excess of 
26°K; 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 
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said transitional metal oxide includes at least one element selected from the group 
consisting of a Group II A element and at lest one element selected from the group 
consisting of a rare earth element and a Group NIB element. 

1 20. A method comprising the steps of: 

forming a composition including a transition metal, oxygen and an element selected 
from the group consisting of at least one Group II A element and at least one element 
selected from the group consisting of a rare earth element and a Group III B element, 
where said composition is a mixed transitional metal oxide formed from said transition 
metal and said oxygen, said mixed transition metal oxide having a non-stoichiometric 
amount of oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

1 21 . A method including the steps of: 
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forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°Kat which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a transitional metal oxide and at least one element selected 
from the group consisting of Group II A element and at least one element selected from 
the group consisting of a rare earth element and a Group III B element. 

122. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal oxide 
compound having a layer-type perovskite-like crystal structure, the composition having 
a superconductive transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element; 
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(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

123. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal-oxide 
compound having a layer-type perovskite-like crystal structure, the transition 
metal-oxide compound including at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature T 
p=o, the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the superconductive 
composition; and 
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(c) causing an electric current to flow in the superconductor element. 

124. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26 °K; 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from group consisting of a 
Group II A element, at least one element selected from the group consisting of a rare 
earth element and at least one element selected from the group consisting of a Group 
III B element. 

125. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of at least one Group II A element and at least one element selected 
from the group consisting of a rare earth element at least one element selected from 
the group consisting of a Group III B element, where said composition is a mixed 
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copper oxide having a non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26 °K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

126. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26 °K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A element, at least one element selected from the group 
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consisting of a rare earth element and at least one element selected from the group 
consisting of a Group III B element. 

127. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting 

essentially of a copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition temperature T c of greater 
than 26°K, said superconductive composition includes at least one element selected 
from the group consisting of a Group II A element, at least one element selected from 
the group consisting of a rare earth element and at least one element selected from the 
group consisting of a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

128. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 
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(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a group II A element, at least 
one element selected from the group consisting of a rare earth element and at least 
one element selected from the group consisting of a Group 1MB element, the 
composition having a superconductive-resistive transition temperature defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

129. A method comprising providing a composition having a transition temperature 
greater than 26°K, the composition including a rare earth or alkaline earth element, a 
transition metal element capable of exhibiting multivalent states and oxygen, including 
at least one phase that exhibits superconductivity at temperature in excess of 26 °K, 
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maintaining said composition at said temperature to exhibit said superconductivity and 
passing an electrical superconducting current through said composition with said 
phrase exhibiting said superconductivity. 

130. A method comprising providing a superconducting transition metal oxide having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting transition metal oxide at a temperature less than said superconducting 
onset temperature and flowing a superconducting current therein. 

131 . A method comprising providing a superconducting copper oxide having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting current in said superconducting oxide. 

132. A method comprising providing a superconducting oxide composition having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting current therein, said composition 
comprising at least one each of rare earth, an alkaline earth, 

and copper. 

133. A method comprising providing a superconducting oxide composition having a 
superconductive onset temperature greater than 26°K, maintaining said 
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superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting electrical current therein, said composition 
comprising at least one each of a Group III B element, an alkaline earth, and copper. 

134. A method comprising flowing a superconducting electrical current in a transition 
metal oxide having a T c greater than 26°K and maintaining said transition metal oxide at 
a temperature less than said T c . 

135. A method comprising flowing a superconducting current in a copper oxide having 
a T c greater than 26°K and maintaining said copper oxide at a temperature less than 
said T c . 

136. A method comprising the steps of: 

forming a composition of the formula Ba x La x -5, Cu 5 0 Y , wherein x is from about 0.75 to 
about 1 and y is the oxygen deficiency resulting from annealing said composition at 
temperatures from about 540°C to about 950°C and for times of about 1 5 minutes to 
about 12 hours, said composition having a metal oxide phase which exhibits a 
superconducting state at a critical temperature in excess of 26 °K; 

maintaining the temperature of said composition at a temperature less than said critical 
temperature to induce said superconducting state in said metal oxide phase; and 
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passing an electrical current through said composition while said metal oxide phase is 
in said superconducting state. 

137. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a III B element, an alkaline earth, and copper oxide and maintaining said composition 
of matter at a temperature less than T c . 

138. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a rare earth, alkaline earth, and copper oxide and maintaining said composition of 
matter at a temperature less than said T c . 

139. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a rare earth, and copper oxide and maintaining said composition of matter at a 
temperature less than said T c . 

140. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K carrying, said composition comprising at least 
one each of a III B element, and copper oxide and maintaining said composition of 
matter at a temperature less than said T c . 
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141 . A method comprising flowing a superconducting electrical current in a transition 
metal oxide comprising a T C >26°K and maintaining said transition metal oxide at a 
temperature less than said T c . 

142. A method comprising flowing a superconducting electrical current in a copper 
oxide composition of matter comprising a T C >26°K and maintaining said copper oxide 
composition of matter at a temperature less than said T c . 

143. A method, comprising the steps of: 

forming a composition including a transition metal, a group NIB element, an alkaline 
earth element, and oxygen, where said composition is a mixed transition metal oxide 
having a non-stoichiometric amount of oxygen therein and exhibiting a superconducting 
state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K, and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

144. The method of claim 143, where said transition metal is copper. 
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145. A superconductive method for causing electric current flow in a superconductive 
state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductor transition temperature T c of greater than 26 K; 

b) maintaining the superconductor element at a temperature above 26 K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

146. The superconductive method according to claim 145 in which the copper-oxide 
compound of the superconductive composition includes at least one element selected 
from the group consisting of a rare-earth element and a Group III B element and at 
least one alkaline-earth element. 

147. The superconductive method according to claim 146 in which the rare-earth or * 
rare-earth-like element is lanthanum. 

148. The superconductive method according to claim 146 in which the alkaline-earth 
element is barium. 



YO987-074BY 



198 



08/303,561 



149. The superconductive method according to claim 145 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

150. The superconductive method according to claim 149 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

151 . The superconductive method according to claim 150 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

152. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of a rare-earth 
element and a Group III B element and at least one alkaline-earth element, the 
composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26 K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature Tp= 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

153. The superconductive method according to claim 152 in which said at least one 
element is lanthanum. 

154. The superconductive method according to claim 152 in which the alkaline-earth 
element is barium. 

155. The superconductive method according to claim 152 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

156. The superconductive method according to claim 155 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

157. The superconductive method according to claim 156 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

158. A superconductive method for causing electric-current flow 
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in a superconductive state at a temperature in excess of 26 °K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductive transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group 1MB element; 

(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

159. A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of a Group II A 
element, a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
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temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature 
Tp= 0 , the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p =oOf the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

160. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductive transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a * 
rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition temperature T c of the superconductive composition; and 
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(c) causing an electric current to flow in the superconductor element. 

161. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a superconductive/resistive 
transition defining a superconductive-resistive-transition temperature range between an 
upper limit defined by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 
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162. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal oxide 
compound having a substantially layered perovskite crystal structure, the composition 
having a superconductive transition temperature T c of greater than 26°K, said 
superconductive composition includes at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26 °K and below the 
superconductor transition T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

163. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal-oxide 
compound having a substantially layered perovskite crystal structure, the transition 
metal-oxide compound including at least one element selected from the group 
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consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature T 
p =o, the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

164. A method according to claim 129 wherein said composition comprises a 
substantially layered perovskite crystal structure. 

165. A method according to claim 130 wherein said superconducting transistor metal 
oxide comprises a substantially layered perovskite crystal structure. 

166. A method according to claim 131 wherein said superconducting copper oxide 
comprises a substantially layered perovskite crystal structure. 
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167. A method according to claim 132 wherein said superconducting oxide 
composition comprises a substantially layered perovskite crystal structure. 

168. A method according to claim 133 wherein said superconducting oxide 
composition comprises a substantially layered perovskite crystal structure. 

169. A method according to claim 134 wherein said transistor metal oxide comprises a 
substantially layered perovskite crystal structure. 

170. A method according to claim 135 wherein said copper oxide comprises a 
substantially layered perovskite crystal structure. 

171 . A method according to claim 1 36 wherein said composition comprises a 
substantially layered perovskite crystal structure. 

172. A method according to claim 137 wherein said composition of matter comprises a 
substantially layered perovskite crystal structure. 

173. A method according to claim 138 wherein said composition of matter comprises* 
substantially layered perovskite crystal structure. 

174. A method according to claim 1 39 wherein said composition of matter comprises a 
substantially layered perovskite crystal structure. 
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175. A method according to claim 140 wherein said composition of matter comprises 
substantially layered perovskite crystal structure. 

176. A method according to claim 141 wherein said transistor metal oxide comprises 
substantially layered perovskite crystal structure. 

177. A method according to claim 142 wherein said copper oxide composition 
comprises substantially layered perovskite crystal structure. 
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no compounds as opposed to the normal Daltonide or stoichiometric 
compounds. As examples, one may cite certain metallic hydrides 
such as VHo.ie, CeHt.«t (p. 411); certain oxides such as HOit-li, 
FeOi.m, WOi.w-i.tt; such sulfides, sdenides, and tellurides as Cu^tS, 
Cui.«Se, CuuwTe, CuFeSi. M ; the tungsten bronees, Na.WO«; etc. 
Combinations of these types are particularly common among minerals. 

Lack of true stoichiometry of this type is associated with so-called 
defect crystal lattices. Defects in a crystal lattice amount to variations 
from the regularity which characterizes the material as a whole. 
They are of two types: 

1. Frenkel defects, in which certain atoms or ions have migrated to 
interstitial positions some distance removed from the *' holes" which 
they vacated. 

2. Schottky defects, in which "holes" are left in random fashion 
throughout the crystal because of migration of atoms or ions to the 
surface of the material. 

Although both types of defect probably characterize crystals of non- 
stoichiometric compounds, the Schottky defects are the more impor- 
tant. Obviously detectable departure from true stoichiometric com- 
position can result only if serious defects are present. It would follow, 
therefore, that many apparently stoichiometric compounds are not 
truly so. If excess metal is present in a crystal, it may also result 
from partial reduction of high-valent cations; whereas if excess non- 
metal is present, higher valent cations or lower valent anions than 
those normally present may be responsible. Many instances are 
known of multiple oxidation number in a angle crystal. Non- 
stoichiometric compounds often show semi-conductivity, fluorescence, 
and centers of color. For a comprehensive discussion of this rather 
complex subject, a detailed review" should be consulted. 

SUMMARY OF BOND TYPES 
The important linkages which hold together the components of 
crystalline solids and their general characteristics may be summarised 
as follows: 

1, Ionic linkages, in which the crystals are made up of regular geo- 
metrical arrangements of positive and negative ions. Such solids 
tend to possess high melting and boiling points, are hard and difficult 
to deform, and tend to be soluble in polar solvents. When dissolved 
in such solvents or fused, they are excellent conductors. Crystals 

« J. 8. Anderson: Ann. Reports, 48, 104 (1946). 
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the Lclodng material. Such compounds are stable at ordinary 
t^m^Swith respect to decomposition into their components, 
STSSTor dissoZTn permits the enclosed component to escape. 

^^^^ 

SSrW P^nol compounds, ^^£^^2— ! 
(C«H,0), CO,; and certain compounds of the men gas eieme « 

°B SSus that the conditions under which clathrate compounds 
can form ated and Mghly specific. Among those of importance 

are: 

1 An open crystal structure in the enclosing component. This 

suffident surface area in the enclosmg groups. , 
3. Ready availability of the trapped component at the time wnen j 

the cavity is closed. 4 
Such compo^ are of conAfcrible Untied hta^Wg 

mentsin clathrate compounds and the structures whicmeaa | 
to be found in PoweU's discussions." 

NON-STOICQIOMETRIC COMPOUNDS 
The law of definite proportions is one of the base tenets of « 
Its^Sy U Seated by the restrictions ^posed upon bond for 
tioJwh«« electrons are involved as already outlined, and its appl 
Sn^eX the assumed basis for any type of chemical comb 
Son Then, Je, however, many instances of apparent 

H. M. PoweU: /. Cft~ Soc., X<*8. 61; ^n^, 154 (1950); »~* ' 
363 (1947-1948). 
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matter: the mate of a chemically reacting system remains constant. This law 
is consistent with the data obtained with the most precise balances 
available. If matter is created or destroyed, the quantity is less than can 
be detected with the best available balance. 

4.2 THE LAW OF DEFINITE PROPORTIONS 

Analyses of compounds show that when elements form a given compound 
they always combine in the same ratio by weight. For example, inde- 
pendently of the source or method of formation, silicon dioxide, SiO, t 
contains 46.7% by weight of silicon and 53.3% of oxygen. This knowledge 
is summarized in the law of definite proportions: the weight composition of a 
given compound is constant, 

EXAMPLE 1 10.0 g of silicon dust, Si, is exploded with 100.0 g of oxygen, O,, 
forming silicon dioxide, SiOt. How many grams of Sid are formed and how 
many grams of Ox remain uncombined? 

answer Since 46.7 g of Si combines with 53.3 g of d, the quantity of Oj re- 
quired per gram of Si is 

S3.3gO, 
46.7 g Si 

and, therefore, for 10.0 g of Si, the quantity of Ot required is 

Hence, the weight of SiOj formed is 10.0 g + 11.4 g *= 21.4 g and the weight of 
uncombined Os is 100.0 g - 11.4 g *= 88.6 g. 

4.3 THE ATOMIC THEORY 

The weight relationships of substances participating in chemical reactions 
are clearly explained in terms of the atomic theory. Although John 
Dalton (1803) is generally recognized as the inventor of the theory, he 
was anticipated by other scientists, particularly William Higgins (1789). 
Thus, it appears that the law of multiple proportions (Section 4.4) was 
foreshadowed by Higgins and Dalton from their respective atomic 
theories. A verified prediction made by a theory constitutes the strongest 
argument in its favor. However, the novel and central point of Dalton's 
activities was the attempt to determine the relative weights of atoms. 
This goal focused attention upon the theory, and revealed a new field of 
human endeavor that ultimately made chemistry a systematized body of 
knowledge. 

The assumptions of the atomic theory were 

(t) The elements are composed of indivisible particles called atoms, 
(it) AU the atoms of a given element possess identical properties, for 
example, mass. 



4. Atoms and molecules 
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TRANSPORT PROPERTIES 



A. INTRODUCTION 

The principal applications of superconductors are based upon their ability to 
carry electric current without any loss, and therefore it is important to under- 
stand their transport properties. This chapter begins with a discussion of resis- 
tivity and critical current flow in the absence of externally applied fields. This is 
followed by a discussion of several techniques involving applied fields and ther- 
mal effects. The chapter concludes with sections on tunneling and the Josephson 
effect. 



B. CURRENT FLOW 

Electric currents that flow through a superconductor owing to the action of an 
external source of potential are called transport currents, and those that arise in 
an external magnetic field to cancel the magnetic flux inside the superconductor 
are called diamagnetic screening currents or shielding currents. In magnet ap- 
plications transport currents are started by an external source and continue to 
flow (persist) after its removal, while in long-distance electrical transmission ap- 
plications the source voltage continues to be applied. 

Current densities J are intrinsic properties and hence are more useful than 
currents / for quantitative comparisons between different superconductors. 
Transport current densities can be comparable in magnitude to shielding cur- 
rent densities. 



196 



faff* 




CURRENT FLOW 197 

The velocity of electrons at the Fermi surface v F was estimated to be 10 7 cm/ 
sec in these materials, which is of the same order as in A-15 compounds, and -ft 
of the value in aluminum (Garoc). 



1. Resistivity 

A susceptibility measurement is a better thermodynamic indicator of the super- 
conducting state because magnetization is a thermodynamic state variable. The 
resistivity, on the other hand, is easier to measure, and can be a better guide for 
applications. The temperature of zero resistivity shows when continuous super- 
conducting paths are in place between the electrodes. Filimentary paths can pro- 
duce sharp drops in resistivity at higher temperatures than pronounced onsets of 
diamagnetism. This can be described in terms of two- and three-dimensional 
percolation thresholds (see Section III-E). 

Many investigators have published figures of resistivity or resistance versus 
temperature, since this is the most popular way to determine the critical temper- 
ature and the sharpness of the transition. It should be remembered that if the 
specimen is porous, accurate determinations of the resistivity cannot readily be 
made because of the presence of voids and intergrain problems. In almost all 
cases T t determined from the resistivity midpoint is at a higher temperature than 
its susceptibility counterpart. . . . 

Good conductors such as copper and silver have room-temperature resistivi- 
ties of about 1.5 jtfl cm, and at liquid nitrogen temperature the resistivity typi- 
cally decreases by a factor of 6-8, as shown by the data in Table X-l. The ele- 
mental superconductors, such as Nd, Pb. and Sn, have room-temperature 
resistivities a factor of 10 greater than good conductors. The other metallic ele- 
ments present in oxide superconductors, namely, Ba, Bi, Ca, La, Sr, Tl. and Y, 
have resistivities 10-80 times that of Cu. The copper oxide superconductors have 
even higher room-temperature resistivities, over three orders of magnitude 
greater than that of metallic copper, which puts them within a factor of 3 or 4 of 
the semiconductor range, as shown by the data in Table X-l. The resistivity of 
these materials above T e decreases more or less linearly with decreasing tempera- 
ture (cf . Fig. VII-1 1) down to the neighborhood of T c , with a drop by a factor of 2 
or 3 from room temperature to this point, as shown by the data in the table. 

Needless to say, the concept of resistivity is not a meaningful one to apply to a 
superconductor below T e . Nevertheless, it is instructive to study the low-temper- 
ature resistance in nonsuperconducting compounds that are closely related to 
superconductors. For example, in nonsuperconducting crystals of (La,.,- 
Sr x ) 2 (Cu, Xi,)04_4 a variable range type of hopping resistance, that is, R « 
expKTo/T) 4 ], was reported. From this ft has been argued that the poor conduc- 
tivity is not due to a large gap, but rather to localization of the states at E r 

(Kastn). . . ,. 

The resistivity in the high-temperature (80 < T < 1200 K) region is linear 
with the temperature for T < 600 K and superlinear above 600 K. This linearity 
has been linked to the two-dimensional character of the electron transport 
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TABLE X L Examples of ReflstMtles at Room Temperature P300l at Low 
Temperature p(T), and Their Ratio Pm/p(T)' 



Material 



Cu 

Ag 

Pt 

Sn 

Nb 

TI 

Pb 

Sr 

Ca 

Y 

La 

Ba 

Bi 

LaSr* 



LaSr(0.05) 



(0.1) 



Pjoo 
(jiU cm) 



1.68 
1,60 
10.6 
12.4 
12.5 
18 
20 
23 
S3 
57 
58 
60 
119 
2200 
2700 
2300 



fi(T) 


T 




(jiQ cm) 


(K) 




0.18 


77 


9.3 


0.26 


77 


6.2 


1.74 


77 


6.1 



430 
850 
510 
950(||) 
19000U) 

1600 





1200 




LaBa(O.l) 






YBa* 


2000 


1000 




650 


225 




900 


470 




4000 


2000 






730 




1350 


680 


0>ID 


450 


200 


(p±) 


13000 


18000 


Y 0 ^Bao.4Cu0 3 


1.5 X 10* 




DyBa* 






EuBa* 


720 


410 


TmBa* 


4600 


1900 


YbBa* 







44 
50 
50 
40 
40 
50 
44 

50 
95 
95 
100 
100 
120 
100 
100 
100 



100 
100 



5.1 
3.2 
4.5 



3.6 



4.0 
2.0 
2.9 
1.9 
2.0 
1.9 
2.0 
2.3 
0.7 

-1.3 
1.8 
2.4 

-3.3 



Ref. 



Kobay 

Penne 

Taral 

Hidak 

Hidak 

Coppe 

Kobay 

Tonou 

Coppe 

Bonnl 

Caval 

Mawds 

Neume 

Panso 

Penne 

Tozer 

Tozer 

Tonou 

Mapll 

Hikit 

Neume 

Mapll 



-Typical semiconductors have values from 10< to 10'* pil cm and insulators range from 10» to 10* 
cm. The notation fl and J_ refers to resistivity measurements made parallel to and perpendicular 
to the Cu-O planes, respectively. 
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Rcf. 



Kobay 

Pcnnc 

Taral 

Hidak 

Hidak 

Coppe 

Kobay 

Tonou 

Coppe 

Bonnl 

Caval 

Mawds 

Ncume 

Panso 

Pcnne 

Tozer 

Tozer 

Tonou 

Mapll 

Hikit 

Ncume 

Mapll 



igc from 10» to 10* 
o and perpendicular 



r Mirn.1 Annlvine the Mott-Ioffe-Regel rule (minimum scattering length < 
observed norrnl, "g^^tf^ 
coup!ingsinbothLaSr.(X = 0.1. >W, = ? 4 ^ Y ^ 
which were too small to account for the observed T c (Gurvl, GurvZ). 

*£3Z~ SO^nd 1240 K (Bshe). This ^ ^^^^ 
trons through barriers. The value of the exponent was drtferen 
the temperature 7* (700-750), which is near the tetragonal-to-orthorhombic 
UanS^emperature dependence of the resistivity appears to result £>m 
IheCof oxygen during heating, and the following express^ was proposed to 
reflect this dependence: 



AT 

^ ~~ 1 -U.T) 



(X-D 



S^SSSL A>. M<~ for . «f «— - 

"^.SlSb Id. high" *» P-P™*""" <° •» 

width of the transition. 
2. Critical Current Density 

When the current density in a superconductor exceeds avalue called the critical 
cunent density/* the superconductivity is 

Mt%M *rt. e value of j^D increases from zero at T - T c to a maximum ^ 
'Ji V££ F^ute X-2 shows the magnetic field dependence of 7c for 
^Xo^Xm0.5to6Tfor several temperatures in the range from 4.2 to 83 

^a^ 

sur^t^cu^t at which a small voltage (typically 1 ,V) \^J™£%- 
samX(~l cm) in a four-probe resistivity arrangement. An mdirect method 
„s« a magn^Ltion versus field hysteresis loop through the express.on 
(Kumak, see also Sunzz, Xiao2). 

J c = 30 AAf Id A/cm 2 ( X ' 2) 
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Flg* X-2* Magnetic field dependence of critical current densities of YBa 2 Cu 3 07^ ob- 
tained from hysteresis loops (Panso) (10 kG = 1 T). 



)0 

of YBaCuO, for 
* current density 
ad 5 /tA/cm 2 for 



ecttomagnetic 
imeters. 
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Transport cur- 
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quality might 
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Critical current densities for a number of LaSrCuO and YBaCuO materials 
are listed in Table X-2 (e.g., Campl, Chau2, Chau3, Daizz, Jinz2, Kagos, 
Umeza, Xiao2). We see from the table that the YBaCuO compounds tend to 
have higher values of J c than LaSrCuO. For the same material J c is considerably 
larger at 4.2 K than at 77 K. It is also quite anisotropic, with critical current 
densities much larger parallel to the Cu-O planes than perpendicular to them. 
Jin et al. (Palca) employed a technique called melt-textured growth to achieve J c 
as high as 10 3 A/cm 2 in a magnetic field of 1 T at 77 K, Values of J c = 10 6 A/cm 2 
and greater have been reported in epitaxial thin films (Chaud, Kwozl, Ohzzz) 
and single crystals (Crabt, Dingl, Wortl). 

Grinding and heat treating samples of LaSrCuO and YBaCuO was found to 
appreciably increase the critical current density at 4 K (Suena). High critical 
currents require efficient flux pinning since J c increases with the pinning force 
(Huebe, p. 125). Weak pinning leads to flux creep and low critical currents (e-g., 
Giova). 

Very high values of J c are needed for magnet materials. A niobium-titanium 
filament has been reported with J c values as high as 3.7 X 10 s A/cm 2 at 5 T 
(Cheng). The Superconducting Super Collider and Relativisitic Heavy Ion Col- 
lider accelerators require 5-/*m wire filaments that support J c of at least 2.8 X 
10 s A/cm 2 in a 5-T magnetic field (Grego). At present / c values of technologi- 
cally suitable oxide materials at 77 K are too small for such high-field magnet 
applications. Although the oxide superconductors do not yet compete with the 
old ones in critical currents, they are superior in their critical field (Ha) capabil- 
ity, as shown in Fig. 1-2. 
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3. Persistent Currents 

The zero-resistance property of a superconductor implies that an electrical cmJl 
rent flowing in a dosed path should persist indefinitely. Several inve"tt a w 
have examined this property and set lower limits on the lifetime of tXrS 
and upper limits on its associated resistivity. The lifetime of the pe^sS? 
superconducting current in a cylindrical LaSrCuO sample is in exceS x ,J 
™ wT? ^ a m ?^ h> """P 0 "*^ to a resistivity of less than 3 X l 0 -"n 
cm (Wells). Current hfetunes in loops of low-temperature superconductors are 
much longer and suggest an effective resistivity of < 10~* 0 cm (Chand) c£l 
to the value of 7 X 10- fl cm reported for YBaCuO (Kedve). Otl™^ 
mmunum resistivity determinations are: < 10- 0 cm (Iguch), 4 X 1©3J£ 
for^ao^uOaSkoln), < 10~" Q cm in YBa* (Tjuka), and 2 X ,0"^ 
cm (Yehzz). Similar results (10"« Q cm) were obtained for TIBaCaCuO 
a J SUpe , rCOnductors are e ranuI «- ««» the relaxation of trapped field 

"ST ^ * <*™«^ ^ 8««sy structures (rf'lecHon 
VIII-D-5). Becauseof the granularity even small fields can penetrate the materi- 

(Macfl) P UtUiZed t0 nODdestructivel y read the supercurrent 



C MISCELLANEOUS TRANSPORT PROPERTIES 

In this section we will discuss some transport properties that depend upon the 
application of electric or magnetic fields, and some that involve thermal effects 
Various transport results of YBa*, namely, thermal conductivity, thermopower; 
Hall constant, and resistivity, were found to be consistent with ordinary metallic 
behavior with a strong phonon interaction (Uher2). It was concluded that there 
is no evidence for exotic electronic behavior in YBa*. 
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1. Magneto resistance 

A number •of investigators have studied the resistance versus temperature befaav- 
H>r mlowfffikam), high(Kwokz. Matsl, Mural, Uher4), and very high (Oussl) 
magnetic fields. 6 

Very high fields S 43 T) longitudinal and transverse orientation studies of 
Ba * t" uss l) show that the magnetoresistance Ap<7\//) = p(T H) - p(T < 0) 
may be decomposed into three contributions 

Ap = Ap M + Ap" + Ap s (X-3) 

where Ap s (>0) is the increase in resistance when the superconducting fiuctua- 
.ons are suppressed by the field, Ap" is the normal or Lorentz magnetoresis- 
tance. and Ap" is an unidentified component that may be associated with mag- 
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netic ordering. No change in the superconductivity was observed when H - 43 T 
at 50 K, and only « 50% normal phase resistance was found at 77 K. The upper 
critical field Ha was estimated as « 125 T. 

One of the problems with comparing transport and magnetic T c data is that 
resistivity measurements are generally made in zero magnetic field and suscepti- 
bility determinations require the presence of a field. The resistivity measure- 
ments in magnetic fields (Kobay f Wurzz) show that for the LaSrCuO and 
YBaCuO systems, respectively, the transition temperature broadens and shifts 
downward by perhaps 1 K/T (Iharl, Nakao), as shown in Fig. X-3. In an ac 
susceptibility determination a downward shift of T c by 2 K was reported for an 
increase in field amplitude from 3.1 to 31 /iT (Odazz). 

2- Hall Effect 

The Hall effect provides information on the sign and the mobility of charge carri- 
ers in the normal state, and usually a positive sign indicates that the majority 
carriers are holes. In the superconducting state the Hall voltage is expected to 
drop to zero (Hundl, Zhanl). 

In this experiment a magnetic field H 0 is applied perpendicular to the direc- 
tion of the current flow through the sample. The Lorentz force of the magnetic 
field on the moving charge carriers produces a charge separation which induces 
an electric field E x perpendicular to the current and magnetic field directions. 
The Hall coefficient R H is the ratio 



R H = EJJHo 



(X-4) 
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Fig. X-3. Temperature dependence of the resistance of YBaCuO in various magnetic 
fields from 0 to 5.7 T (Wuzzz). 
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where/ is the current density. When the charge carriers are electrons with the 
density n per cubic centimeter, the Hall coefficient is negative with the value 



Rh — —l/nec 



(X-5) 



in cgs units. A similar expression with a positive sign applies to hole conduction 
Also of interest are the Hall mobility 



A*h = Rh'p 



(X-6) 



where p is the resistivity, and the dimensionless Hall number V 0 /R„e, where V„ 
is the volume per formula unit: 



V 0 = 94 A 3 for (Lao.92sSr 0 .o7s)2CuO< 
V 0 = 174 A 3 for YBa 2 Cu 3 0 7 



(X-7«) 
(X-7b) 



a 
in 



Some authors find a strong temperature dependence of R H or the Hall num 
ber Vo/R„e for LaSrCuO (Tonou) and YBaCuO (Penne, Wangz). Others find 
weak dependence for I^SrCuO (Hundl, Penne, Uchil), and a large anomaly L 
R H near T e has been observed in YBaCuO (Gottw, Yongz). Figure X-4 shows R H 
of three substituted YBaCuO compounds increasing strongly with decreasing 
temperature (Cheon, Tanal). Figure X-5 shows the temperature dependence of 
the Hall mobility j«h = R H /p, the Hall number V 0 /R„e and the resistivity p of an 
eprtaxial film of YBaCuO (Chaul, Penne). Hall-effect data on various com- 
pounds are listed in Table X-3. 

Hall-effectdata on LaSrCuO provided the room-temperature electron con- 
centration n = 1.5 X KP'/cm 3 and the room-temperature mobility /t H = 4.17 
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Fig. X-S. Transport date for YBajCujO,^ showing the resistivity p. Hall number V 0 / 
R„e, and Hall mobility mh = Rh'p versus temperature (Chaul). 



cmVV sec (Tonou). The electron concentration decreases with increasing tem- 
perature, probably owing to significant capture of thermally (f^**^* 
Sep traps in grain boundaries surrounding the conductive channels. The Hall 
coefficient meWement of (La.^CuO, single-crystal ^sgrown epitax- 
ially on SrTiOj provided a room-temperature carrier density n - o.o x 
cm 3 which decreased notably with falling temperature (Suzuk). 

Hall voltage measurements in LaSr* indicated the presence of granular or 
inhomogeneous superconductivity (Hundl). The temperature dependence of the 
Hall coefficient of (La.^CuCv, was interpreted in terms o ^lative^arge 
phonon coupling and conduction via both electron and hole bands (Uherl, 
bher3). The chemically determined electron deficiency or hole ^^on in 
LVmpound exhibited a direct correlation withT.for* s 0 15, suggest™ of 
single-band transport and supportive of an all electronic mechanism for super- 
conductivity (Shafe, Shaf 1). ..... 

HaSXt measurements on YBa 2 Cu 3 0^ single crystals with the magnetic 
field on ±1 T in the ab plane yielded a negative Hall constant ui the range 
-0 75 to -9 X 10" 10 m 3 /C corresponding to 1 .2-1 .5 electrons per formula unit 
(Tozer). A large temperature dependence in R „ of YBa* was attributed to multi- 
band conduction (Hongm) and to the temperature dependence of the 2-D and 
1-D chain mobility ratio (Wangz). The Hall coefficient was inversely dependent 
on the temperature in the compounds YBa* and GdBa*, which are judged as 
moderately heavy Fermion-like, with a Coulomb correlation energy comparable 
to or larger than the bandwidths (Cheon). Around the transition a larger ^in- 
crease was observed in R H for both YBa* and DyBa* (Yongz, Zhanl)^ In DyBa* 
the peak in i?„ corresponds ton = 4 X 10" cm" 3 , and was interpreted as a grain 
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boundary effect. In the case of YBa* t both the intrinsic quality and the grain 
boundary origin were mentioned (Yongz). The Hall coefficient R H decreases 
with decreasing oxygen content in YBa2Cu 3 0 7 -j, with a plateau of very little 
change from 6 = 0.1 to 6 = 0.4 (Ongzl, Wangz). 

Several papers (Allen, Allel) have discussed the transport coefficients in the 
relaxation time approximation. They concluded that the Hall tensor tends to be 
holelike in the ab plane and electronlike in the ac and be planes, which explains 
why sign differences have been reported in the literature. 

3. Thermoelectric Effects 

A conductor with a temperature gradient and no electric current develops a 
steady-state electrostatic potential difference between the high and low tempera- 
ture regions; this phenomenon is called the thermoelectric, thermopower, or 
Seebeck effect. This and other related effects such as the Peltier effect vanish in 
the superconducting state (Hundl). 

Figure X-6 shows the temperature dependence of the thermoelectric power or 
Seebeck coefficient S of La 2 Cu0 4 (Granl) and (La I _ JC Ba x ) 2 Cu04 for several values 
of x (AIle3 f Hundl, John3 f Marcu, Uchil, Uherl, Uher2, Yanzl). The coeffi- 
cient decreases with increasing x = 0.025, 0.05 t and 0.075, and the latter two 
compounds exhibit a rapid decrease to zero near the phase transition. No drop 
was observed in S at low temperatures for x — 0. In another study the same 
result was found for x = 0.075, but S for the x = 0 sample decreased dramati- 
cally to a very low value below 90 K. This was attributed to a changeover from an 
activated type of semiconductor transport at high temperatures to a variable 
range-hopping type at low temperatures (Maeno). 
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Fig. X-6. Temperature dependence of the thermopower S of (La^Ba, ) 2 CuO A for several 
values of x (Uchil). 
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The thermopower of polyctystalline granular (La^M^CuO^ with M = Ba 
or Sr was calculated in the effective medium approximation and the results for 
the x dependence of S(T) are in good agreement with experimental values 
(Xiazz). The room-temperature thermopower data of (La^M^CuO* fit the 
Heikes expression (Coope, Heike) 

i.[ 2ta2 + l .(_^_)j (X . 8) 

where 1 — 2x is the number of electrons per copper site. Note that this expres- 
sion has no adjustable parameters. 

There are reports that above T c the thermopower in YBaCuO and its rare- 
earth-substituted analogues is positive (Mawds, Mitra), and also is negative 
(Khimz, Yaozh, Yuzzz), and examples of both cases are shown in Fig. X-7. An 
electronic or negative S(T) was observed in 0 2 -heated superconducting samples, 
and holelike behavior with positive S(T) was seen in air-heated nonsupercon- 
ducting ones (Raych). A sample of YBa 2 Cu 3 0 6 .9 exhibited a negative thermo- 
power between 300 and 125 K attributed to a diffusion mechanism, a positive 
S(T) from 125 to 90 K ascribed to phonon drag effects, with 5 = 0 below T c = 
90 K (Yaozh; see also Khimz). 

A large peak in the thermopower of YBa*, called a precursor effect, was ob- 
served just above T c (Mawds, Uher2). It was suggested that high-r c materials be 
used for thermopower test leads for the absolute determination of S(T) above the 
temperature range covered by the present standard Nb-Ti leads (Uherz). 




TOO 

Fig. X-7. Temperature dependence of the thermopower S of (a) a ceramic sample 
of Lai.8sSr<usCu04-$, (b) a ceramic sample of YBa 2 Qr)07-*, and (c) the ah plane of a 
YBa 2 Cuj0 7 ^ single-crystal sample. Note the different scales on the positive and negative 
parts of the y axis ( Yuzz3). 
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4. Photoconductivity 

Photoconductivity studies of LaCuO. YCuO, and YBaCuO samples suggest that 
polarons and exdtons play a substantial role in the mechanisms of superconduc- 
tivity (Masum, Masul, Robas). 



5. Thermal Conductivity 

The thermal conductivity K(T) is helpful in determining the fraction of the ther- 
mal energy that is transported by charge carriers and the amount carried by the 
lattice (phonons). It can provide information about the electron-phonon inter- 
action, mean-free path, carrier density, and other physical properties. The ther- 
mal conductivity is not necessarily divergent or zero in the superconducting 
state. Thermal conductivity measurements have been reported on both polycrys- 
talline and single-crystal samples (e.g., Bayot, More6, Uher2), and an example 
of the temperature dependence of K(T) in polycrystalline YBa* is shown in 

fig- X- 8 - V ■ ■ A A 

A detailed study of the transport properties of YBa* (Gottw) included an 

analysis of the low-temperature (0.1 < T < 2 K) behavior of K(T) in terms of a 

phonon or lattice contribution and an electronic contribution K a 



K(T) = Kf h + K l 



(X-9) 



where 



tf ph - aT, K ti = bT 3 



(X-10) 
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Fig. X-8. Log-log plot of the thermal conductivity of YBa* versus the temperature. The 
inset shows the data replotted on a linear scale (More6). 
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1. Tunneling Measurements 
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X-9 have ordinate scales proportional to the density of states, and they provide 

8<l In rSTtemperature SEM tunneling study of (Lao ^rcHCuO^ at 5 K the 
electrons tunneled from the tip into many superconducting grains with mhomo- 
Leities small compared to the grain sizes (Kirtl). The data were analyzed in 
terms of the model of Zeller and Giaever (Zelle). and gave E t /kT c in the range 
from 3 5 to 6.3. Another experiment (Tsuel) was consistent with tunneling into 
grain sizes < 1 nm which are much smaller than the apparent crystal sizes A 
Sidy of (Yo.ssBao.^CuO,., using point-conUct tunneling at 4.2 and VA K 
provided gap ratios E t /kT c in the range 3.8-4.2, somewhat large. : than theBCS 
ratio (Ekino). Figure X- 10 shows an example of the way /versus VS EM electron 
dueling curvesgive a range of gap values (5 meV * E ' * 190 meV) for a 
niobium tip located at various points of an aluminum-doped YBa* sample 

^Electron tunneling between the grains of oxygen-poor YBa* exhibited a dif- 
ferential resistance dV/dl which appears to have an asymptote peak that did 
not appear in homogeneous oxygenated samples (Escud). The gap signature was 
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Hg. X-9. Point-contact tunneling conductance for four locations on a LaSrCuO thin film 
at 4.2 K (Naito). 
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Voltage (mV) 

Fig. X-10. Current versus voltage plots obtained using a niobium tip at different posi- 
tions on the surface of aluminum-doped YBa2Cu 3 07_$. The difference scales used for 
each curve are indicated. The spectra from top to bottom show jumps in current at 95, 30, 
and 2.5 meV, respectively (Galll). 
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not very well resolved and E g /kT c = 7-13. Tunneling studies of YBa* thin films 
(Ogale) exhibited a dependence of the normalized critical current /<;//co on 
T/T CJ which differs from some recent S-I-S junction calculations (Ambeg). The 
deGennes model was reported to be better over a small temperature range, but 
the predicted curvature was larger than that of the data. 

In the break-junction tunneling technique (More3, MoreS) a small piece of 
bulk material is electromechanically broken under liquid helium, and the 
freshly fractured surfaces are adjusted to form a tunneling barrier with the liq- 
uid helium acting as the insulator (More4). The most common current-voltage 
curves obtained by this technique (More4) closely followed a quadratic current 
dependence on the voltage. Some curves have derivatives that exhibit structure 
indicative of the presence of gap sum voltages, and others have shapes that sug- 
gest quasi-particle tunneling between superconducting electrodes (Morel). Re- 
lated behaviors are observed, for example, for tunneling from a Ptlr tip into 
LaSrCuO (Tsuei, Zelle). 

In the absence of high-quality "sandwich" junctions these break-junction 
results are interesting. However, the effects of the strain and elastic failure on 
the electronic properties of the specimens and junctions is not clear. This could 
be of concern, particularly in the case of ceramic superconductors that are sensi- 
tive to sample treatment. 
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2« Josephson Effect 

When two superconductors are separated by a thin layer of insulating material, 
electron pairs can tunnel through the insulator from one superconductor to the 
other. There are three effects of pair tunneling, namely: 

1. The dc Josephson effect, which is the flow of a dc current / = / 0 sin & 
across the junction in the absence of an applied electric or magnetic field, where 
{ is a phase factor and/ 0 is the maximum zero voltage current. 

2. The ac Josephson effect relates to the flow of a sinusoidal current / = / 0 
sin[6 - (AiceVt/h)] across a junction with an applied voltage V where v - 2eW 
h is the frequency of oscillation. 

3. Macroscopic quantum interference effects involving a tunneling current/ 
with an oscillatory dependence on the applied field, given by 



/=/o 



sin ir$/3>o 



(X-ll) 



where the magnetic flux * may be approximated as the productof the average 
magnetic field strength times the cross-sectional area, and $ 0 - kc/2e is the 
fluxoid or quantum of magnetic flux. 

In the reverse ac Josephson experiment, dc voltages are induced across an 
unbiased junction by introducing an rf current into the junction, or by ra- 
dtatively coupling an rf signal through a coil surrounding the sample (Chenz, 
Wengl). It was suggested that this result supports the existence of granular su- 
perconductivity in YBaCuO at 240 K (Wengl). 

Anomalous voltage excursions as a function of temperature and magnetic 
field strength were reported above 100 K (Caizz). The onset of the excursions 
was 20 mT, they reached a maximum at about 33 mT, and disappeared for fields 
above 56 mT. The voltage jumps were different for cooling and heating, and they 
were more frequent for larger samples. These transient voltages were attributed 
to flux jumps of granular superconductors. It was proposed that some grains 
have transition temperatures as high as 160 K. 

Superconducting oxide materials are porous with chains of grains measuring 
a few microns in size. Owing to the inverse Josephson effect an applied rf current 
could cause individual Josephson junctions in these materials to develop quan- 
tum voltages given by Vj = nhp/2e f which is on the order of nanovolts. Such 
junctions could even be inside the grains themselves (Blaze). Thermal smearing 
can prevent the detection of individual quantum voltages, but observable dc 
voltages in the millivolt range can result from the summation of thousands of 
junctions with n values as large as 100. 

Josephson junctions in thin films of LaSKO.l) are believed to form at grain 
boundaries. In one experiment the Josephson current was found to be propor- 
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3. Macroscopic Quantum Phenomena 

Sr ta Phenomena were reported in Sn-YBaCuO and YBa- 
CuO-YBaCuO point contacts. The critical current and the voltage are periodic 
.n the magnetic field, and for each voltage there is a minimum and a maTmum 
va ue of the current between which the oscillations take place when the mZZ 

LTbT"? ( C , Wae ' DCWal> - 11,15 dC SQUI ° (Finkz Jak,e « So-le) 

has been observed up to 40 K (Kawab), 66 K (DeWae, DeWal), and 90 K 
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SOUIDs have been fabricated from YBa 2 Cu 3 0 M (Cold Kawab Zimme£ 
than that of a good flux-gate magnetometer. 
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one skilled in the art to which the invention pertains could take the 
description of the invention in the printed publication and combine it with 
his own knowledge of the particular art and from this combination be put 
in possession of the invention on which a patent is sought. Unless this 
condition prevails, the description in the printed publication is inadequate 
as a statutory bar to patentalility under section 102(b). [Emphasis added 
in In re Sasse, Beck and Eue.] 

Since the same languages is used in Section 102(a), the same test applies. In 
re Sheppard, 144 USPQ 42 (CCPA 1964); Kenmode v. United States, 145 USPQ 658 
(CPPA 1965); and DuPont v Ladd, 140 USPQ 297 (DC Cir. 1964). Therefore, the 
Examiner's rejection of all of Applicants 1 claims, except for claim 136, under Section 
102(a) necessarily means that the Examiner believes that a person of skill in the art is 
put in possession of applicants claimed invention by the Asahi Shinbum article which 
refers to Applicants' work and reports the reproduction of Applicants' work in Japan 
based on Applicants' teaching as described in detail in the Brief. Thus, it is the 
Examiner's view that all of Applicant's claims are enabled by Applicants' teaching. 

In In re Marzocchi, 169 USPQ 367, 370 (1971) the CCPA has said: 

In any event, it is incumbent upon the Patent Office, whenever a rejection 
on this basis is made [35 USC 112, paragraph 1, enablement], to explain 
why it doubts the truth or accuracy of any statement in a supporting 
disclosure and to back up assertions of its own with acceptable evidence 
or reasoning which is inconsistent with the contested statement. 

The Examiner has merely stated without extrinsic evidence that the art of high T c 
superconductivity is unpredictable. The Examiner points to examples on applicants' 
specification which do not show high T c superconductivity which as stated in detail in 
the Brief are part of Applicants' enabling disclosure. 
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In In re Wright, 27 USPQ2d 1510, 1513, the CAFC has said: 

Although not explicitly sated in section 112, to be enabling, the 
specification of a patent must teach those skilled in the art how to make 
and use the full scope of the claimed invention without "undue 
experimentation". 

The Examiner has presented no evidence to indicate that "undue 
experimentation" is required to practice the inventions of Applicants' claims rejected 
under 35 USC 112, first paragraph. To the contrary, Applicants have submitted 
substantial evidence showing the processes to make the compositions which are high 
T c superconductors were well known prior to applicants filing date and easily practiced. 
Applicants discovery is that these materials are high T c superconductors. Thus no 
"undue experimentation" is necessary to practice Applicants claimed invention. 
Consequently, the section 112, first paragraph rejections is not only inconsistent with 
the section 102(a) rejections but is also unfounded and should be reversed. 

A patent application is not intended on being a blue print, Staechelin v. Secher 
24 USPQ2d 1513, 1516 (BPA1 1992), some experimentation is permitted, Bruning v. 
Hirose 48 USPQ2d 1934, 1939 (CAFC 1998). "Not every last detail is to be described, 
else patent specifications would turn into production specifications which they were 
never intended to be", In re Gay 135 USPQ 316 (CCPA 1962). It is a matter of routine 
experimentation, based on Applicants' teaching to determine specific examples, other 
then those specifically described in Applicants' specification, which are within the 
scope of Applicants' claims. 

The Constitutional Policy of the US Patent System is to promote the progress of 
the useful arts by inducing early disclosure of inventions which Applicants have done 
by the publication for which they receive the Nobel Prize in 1987. The Examiner's 
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inconsistent arguments frustrate this policy and the purpose the US Patent Law. 
The Board is requested to reverse the rejection of Applicants' claims under 35 USC 
112, first paragraph. 
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AMENDMEN T TO APPEAL BRIFP 

At page 5, line 1 of issue 4, 

delete "and"; replace therefor -,- 

after "139-142" add ~, 143-163, 164-166,169,170 and 174-177- 

At page 5, line 1 of issue 5, 

delete "and"; replace therefor - - 

after "137-142" add -, 164-169 and 170-177-. 



At page 102, line 2, delete "139-177"; replace therefor -135-166, 169 170 and 
174-1 77-. 



At page 115, line 2, delete "and"; replace therefor after "137-142" add -164-169 
and 170-177- 
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AMENDMENT TO APPEAL BRIEF 



At page 58, 2 lines from the bottom, delete "Sri 2 ""; replace therefor --Sn*--. 
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ADVISORY ACTION 

Q^THE PERIOD FOR RESPONSE 

extended to run , .. __9j-i from the date of the Final Rejection 

□ continues to run ...... from the date of the Final Rejection 

□ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later, in no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate 
fee. The date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date that the shortened statutory period for response expires as set forth above. 

Q^Appellant s Brief is due in accordance with 37 CFR 1 192(a), 

□^Applicant's response to the final rejection, filed S (l v /jV^,, has been considered with the following affect, but it is not deemed to 
place the application in condition for allowance: * ^ %{4%L. K v 1 '' 2 ' * • "/ tl.-J , ■ j j V £ ^ 

1. □ The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because: 

a □ There is no convincing showing under 37 CFR 1.116(b) why the proposed amendment is necessary and was not earlier 
presented. 

b. D They raise new issues that would require further consideration and/or search. (See Note). 

c. □ They raise the issue of new matter. (See Note). 1 

d. □ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal. 

e. □ They present additional claims withoul cancelfing a corresponding number of finally rejected claims. 

NOTE: ^<C J -''""»-/■■ y '1 fi^,,^, f \, t -/L \ c - 1 i „ K /, r , \/>< k J . , ,1 f _ 

-p — i^.ti»> •• ■..L: , ;. u^,^/j jfn !________ 

— ■ - ^ - >:■■<- : ^ • -»r , :■' t },,. :^-U f 

2. □ Newly proposed or amended claims _ would be allowed if submitted in a separately filed amendment cancelling the 

non-allowable claims. 

3. □ Upon the filing of an appeal, the proposed amendment □ will be □ will not be, entered and the status of the claims in this 

application would be as follows: 



Allowed claims: _____ 

Claims objected to: 

Claims rejected: . ' 

However; 

a. □ The rejection of claims on references is deemed to be overcome by applicant's response. 

b. □ The rejection of claims on non-reference grounds only is deemed to be overcome by applicant's response. 

4. □ The affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection, 

5. B^The affidavit or exhibit w ill not be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. . — < g g M0Tfc_. 

The proposed drawing correction D has D has not been approved by the examiner. 
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c. □ They raise the issue of new matter. (See Note). 

d. □ They no, dee™. ,o place the app.ica.ion in better ,orm to, appea, by materialiy reducing or simpii.ying the issues ,or 

e. □ They pre.en, addition.! claims without cancelling a corresponding number o. fina.ly rejected claims. 
NOTE: 



2 " D nra y ,ra P b r< d ai 0 m s amended ° U ' d be " " ^« * a "P"** «*« amendment cancet.ing me 

^cl^Z:^ Pr ° P0Sed amendme "' ^Jl*2 win no, be, entered and the slalus o, the Calms in ,h,s 



3. 

application would be as follows 
Allowed claims: i- ^ 



Claims objected to: 

Claims rejected: /L f Z c r ^:J:^l2£^ iLzI^_ J .JSl^jr_lJSl' 



However; 

a. □ The region o, cla.ms on references is deemed ,„ be overcome by ^ 

b. U The re,ec„on o, cla.ms on ncn-re,erence grounds only is deemed ,o be overcome by applicant response. 

4 a " idaVil ' 6Xhibit or 'mSSUSUSSS&^^^n considered bu, does no, overcome the rejection. M** . 

5 ' U T^ZT ° r eXhiM n °' be C ° nSidered b6CaUSe app,iCanl *» ™» g °°<> -d sutflcien, reasons why ^sTo, eariier 

□ The proposed drawing correction □ has □ has no, been approved by the examiner. 

□ Other 



PTOL-303 (REV 3 861 



UNITED STA if DEPARTMENT OF COMMERCE 
Patent and Trautimark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



SERIAL NUMBER 


[ FILING DATE | 


FIRST NAMED APPLICANT 


1 ATTORNEY DOCKET NO. 




r. i 09/ 09 




.1 YCI9S70 74F: 



r 



L 



>-'mN i I -.! p hji i! Vj J 

i MM cori-'Ora i ion 

:r N l f : L.i J ;r: i Liru... properi y );<ppar ! pirn i 

YORK! OWN HP I 01 I Is Ny J OMO J 



EXAMINER 



i-nprr m 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 

Below is a communication from the EXAMINER in charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



0 7 / 0 0/99 



ADVISORY ACTION 

tFTHE PERIOD FOR RESPONSE: 

L3 is extended to run ¥L S_ f rom t ne date of the Fjna | R e j ectjon 

□ continues to run from the date of the Final Rejection 

□ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later In no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a). the proposed response and the appropriate 
fee. The date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date that the shortened statutory period for response expires as set forth above. 

□T Appellant s Brief is due in accordance with 37 CFR 1. 192(a). 

Applicant's response to the final rejection, filed 46^2^-. has been considered with the following affect, but it is not deemed to 
place the application in condition for allowance: ' ( i- ( ^f ^"/^ wemea io 

1. □ The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because: 

3 D ponied" 0 C ° nVinCin9 Sh ° Wm9 37 ^ ' ^ ^ ^ Pr ° P ° Sed am6ndment * "necessary and was not earlier 

b. □ They raise new issues that would require further consideration and/or search (See Note). 

c. □ They raise the issue of new matter. (See Note). 

D Ippeaf deem<!d 10 P ' aCe aPP ' iCa,i0n " bel,e ' '° rm aPPea ' by ma,erial * reduci "9 or simplifying the iss.es for 
e. □ They present additional claims without cancelling a corresponding number ol finally rejected claims. 
NOTE: . , 



2 D nl W .l7abrct°rns amended ^ "* a "° Wed " SUbmi " ed 8 Sepa,a ' e ' y ' iled amendme "< lh « 

3 ^^:!2:^:^ e <~ a — - own «,» no , >, ^ ^ , he s ,a,us 0 , lhB c, aims in 



Allowed claims: 

Claims objected to: 

Claims rejected: ? j ~ U :^!^Jk^kjZ t 
However; 



a. □ The rejection of claims _ on references is deemed to be overcome by applicant's response. 

b. U The rejection of claims 0 n non-reference grounds only is deemed to be overcome by applicant's response. 

4. ET The affidavit, exhibit or reguesMflr^^ ^ ATl}tt* ■ 

5. □ The affidavit or exhibit will not be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. 



CD The proposed drawing correction 
□ Other 



D has □ has not been approved by the examiner. 



Mark Kopec 
Primary Examiner 



PTOL-303 (REV 3 86) 



i 



% ^ IT J f 



SERIAL NUMBER FILING DATE 



wjsssJsttsr of commerce 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 



FIRST NAMED APPLICANT 



| ATTORNEY DOCKET NO. 



r 



L 



ii'i.v,-,:, i.i - • ^ 



i-'ttNl hi. P MO!' i '-"-i 
IBM COKPORAI [ON 

VOI^KTOWN I II- !),I M--: NY S u </.>;;• J 



EXAMINER 



ART UNIT PAPER NUMBER 



.17ft I 



*2 



DATE MAILED: 



*tar to a cemm^ttpn from ,„e EXAMINER in charge of tnis application 
COMMISSIONER OF PATENTS AND TRADEMARKS 

ADVISORY ACTION 

□T THE PERIOD FOR RESPONSE: 



0 7/08/99 



is extended to run ^V'- ^. . 

u un from |he dam Qf (he Rna( Rejectjon 



□ continues to run „.__ from tne da(e Qf ^ ^ 

Supplicant's response to the final rejection, filed Utojf<? h * 

Place the application in condition tor afjowance: _ ' *~5S ' ha y ee yo^idered w„h the following aflect . but „ is n0 , deemed ^ 

B ~ d , - ,16a " Wh " Pr0pOSetl —^n, is necessary and was no, earfier 

b - □ T hey ra,se new issues that would retire further consideration and.or search. (S ee Note, 
c U They ra.se the issue of new matter. (See Note) 

< □ -.ere no, deemed to place ,he Nation ,n b e,,er form for appeal by materia, reducing or si mp ,i, y ,n g the _ 
e. □ The, P , eie n, addi„ona, Cairns without cancelling a corresponding nu mb er o, , ina |,y reacted Caims. 
NOTE: //'O .■»«„ /,»■„ /; .J_^^„ ^ , £ j p - i 

2. U Newly proposed or amended claims _ 71 ~ ■^ M ^-^-f^-i£r^-Cy^£C^J 

non-allowable Calms. W0M be °»™°° « submitted in a separately filed amendment cancelling the 

3 ' ^ZZ^Z^r ~ — D^LSl □ - no, be . entered and the status of the claims in this 

Allowed claims: /_?^_ 

Claims objected to; -JZT7^" _ ~~~~ -— — 

Claims rejected: -^5^ — 

However; — - 

a. □ The rejection of claims nn „ . „ 

b. E-nte rejection o, claims^Z^^^^Sl " de6med '° be ° vercome * W^t's response. 

c i I _. 0nS ' dera, ' 0nhasbeenconside ^bu.doesno,o^^^ 

eXhm ^ ^ ^ C — d — • ~ - - — -d and s^ien, reasons why i, wa s no, earlier 

□ The proposed drawing correction □ has □ ha « n m h* 

unasu has not been approved by the examiner 

f-J Other . 

PnmaryExam/ner 



PTOU303 (REV, 3 86) 



Application/Control Number: 08/303,561 \ 
Art Unit: 1751 

Applicant's remarks appearing at page 13 of the response are 
noted. Specifically, the newly added claims do not add any new 
issues and therefore would not cause a withdrawal of the final 
rejection. 

Upon appeal, claims 143-163 will be added to the 112, first 
paragraph, rejection set forth at page 6 of Paper #66 (Final 
Rejection) and the 102(a) rejection over Asahi Shinbum article 
set forth at pages 16-19 of Paper #66 (Final Rejection). 

Anv inquiry concerning this communication or earlier 
communications from the examiner should be directed to Mark Kopec 
whose telephone number is (703) 308-1088 The examiner can 
normally be reached on Monday-Thursday from 7:30 AM - 6.00 PM. 

If reasonable attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Dr. Yogendra Gupta, 
can be reached on (703) 308-4708. 

The official fax phone numbers lor this Group are (703) 305- 
7718 and 305-3599 (for after-final submissions). 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0661. 



full 7^999 

Mark Kopec 
Primary Examiner 



• 



Application/Control Number: 08/303,561 



Page 2 



Art Unit: 1751 



Applicant's remarks appearing at page 5 of the response are 
noted. Specifically, the newly added claims do not add any new 
issues and therefore would not cause a withdrawal of the final 
re j ection . 

Upon appeal, claims 143-163 will be added to the 112, first 
paragraph, rejection set forth at page 6 of Paper #66 (Final 
Rejection) and the 102(a) rejection over Asahi Shinbum article 
set forth at pages 16-19 of Paper #66 (Final Rejection). 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Mark Kopec 
whose telephone number is (703) 308-1088. The examiner can 
.normally be reached on Monday-Thursday from 7:30 AM - 6:00 PM. 

If reasonable attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Dr. Yogendra Gupta, 
can be reached on (703) 308-4708. 

The official fax phone numbers for this Group are (703) 305- 
7718 and 305-3599 (for after-final submissions) . 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0661. 



Mark Kopec 
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For NEW SUPERCONDUCTIVE COMPOUNDS Docket No.: YO987-074BY 
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Assistant Commissioner for Patents 
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Enclosed herewith is Applicants' appeal brief in triplicate. Please charge deposit 
account no. 09-0468 the fee of $300.00 under 37 CFR 1.17(f) and any other fee 
necessary to enter this appeal brief. 



TRANSMITTAL FEE FOR FILING AN APPEAL BRIEF 
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Yorktown Heights, New York 10598 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: J. Bednorz et al. 



Date: June 28, 1999 



Serial No: 08/303,561 



Group Art Unit: 1751 



Filed: 09/09/94 
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Assistant Commissioner for Patents 
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Applicants' request an oral hearing in the appeal of the above-identified 
application. 

Due to the number and complexity of the issues on appeal, Applicants request 
an extended oral hearing. Applicants' request at least one (1) hour. 

Please charge deposit account no. 09-0468 the fee under 37 CFR 1.17(g) and 
any other fee necessary to enter this request. 
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Registration No.: 32,053 
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Assistant Commissioner for Patents 
Washington, D. C. 20231 

In response to the final rejection dated June 25, 1998 pleas consider the following: 

IN THE CLAIMS 
In Claims 110 and 125, line 2, delete "any" replace therefor --an-. 
In Claim 1 53 delete "103"; replace therefor - 1 52 -. 

REMARKS 

Typographical errors are corrected in the claims. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 



For: New Superconductive Compounds Having High Transition 
Temperatures, Methods For Their Use and Preparation 

Assistant Commissioner for Patents 
Washington, D. C. 20231 

APPEAL TO THE BOARD OF APPEALS AND INTERFERENCE'S 

Sir: 

Applicants hereby appeal, Pursuant to 37 C.F.R. 1 .1 92(c), the Examiner's final rejection 

of Claims as set forth in the: 

Five Advisory Actions dated February 25, 1999; and 
Final Office Action dated June 25, 1998 

REAL PARTY IN INTEREST 

The above-identified patent application has been assigned to the International 
Business Machines Corporation. The assignment has been recorded in the U.S. Patent 
and Trademark Office: Recordation date January 9, 1995; Reel/Frame 7331/0519. 



Applicants: Bednorz et al. 
Serial No.: 08/303,561 



Filed: 09/09/94 



Date: June 28, 1999 
Group Art Unit: 1751 
Examiner: M. Kopec 
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RELATED APPEALS AND INTERFERENCES 

There are no related appeals and interferences. 

Co-pending US application serial number 08/479,810 filed on June 7, 1995 is a division 
of the present application. 

STATUS OF CLAIMS 

Claims 24-26, 86-90 and 96-177 are presently pending in the present application. 
Claim 136 is allowed. Claims 24-26, 86-90, 96-135 and 137-177 have been finally 
rejected in the Office Action dated June 25, 1998 which provides the basis for this 
appeal. 
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STATUS OF AMENDMENTS 

On November 27, 1997, applicants submitted an amendment under 37 CFR 1 .129(a) in 
response to the final rejection dated August 27, 1997. On May 14, 1997, applicants 
filed a supplementary response to the final rejection dated August 27, 1997. In 
response to these two submissions under 37 CFR 129(a), all pending claims except for 
claim 136 were finally rejected in the Final Action dated June 25, 1998. Applicants filed 
a notice of Appeal on December 28, 1998. 

In the response to the Final Action dated June 25, 1998, applicants submitted the 

following Amendments after final rejection: 

Amendments After Final Rejection: 

November 25, 1998 

December 10, 1998 

December 11, 1998 

December 14, 1998 

December 15, 1998 

December 15, 1998 

December 15, 1998 

December 18, 1998 . . 

December 22, 1998 
December 27, 1998 
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In response the five Advisory Actions dated February 25, 1999 were received by 
Applicants. In response to these Advisory Actions three Amendments of the Final 
Rejection were submitted on June 14, 1999; June 15, 1999 and June 15, 1999 . By 
telephone conversation the Examiner told applicants that these would be entered. 

On June 24, 1999 Applicants resubmitted the amendment after final dated December 
27, 1998 which the Examiner told the undersigned attorney was not recieved. 



ISSUES 

1 . Are claims 24-26, 86-90, 96-1 35 and 1 37-1 77 supported by the priority document? 

2. Are claims 24-26, 86-90, 96-135 and 137-177 anticipated under 35 USC 102(a) by 
the Asahi Shinbum article? 

3. Are the claims 24-26, 86-90, 96-135 and 137-177 obvious under 35 USC 103(a) in 
view of the. Asahi Shinbum article? 

4. Are claims 24-26, 86-90, 96-1 1 3, 1 29-1 31 , 1 34, 1 35 and 1 39-1 42 not enabled under 
35 USC 1 12, first paragraph. 

5. Are claims 86-87, 96-108, 115, 118, 120, 122, 123, 124, 129-135 and 137-142 
indefinite under 35 USC 112, second paragraph. 



GROUPING OF THE CLAIMS 

Each claims is appealed individually. 
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SUMMARY OF THE INVENTION 

A method of flowing a superconducting electrical current in a transition metal oxide 
having a T c greater than 26°K and maintaining the transition metal oxide at a 
temperature less than said T c . 

In a more particular aspect of the method of the present invention the transition metal is 
copper. 

In another more particular aspect of the method of the present invention the transition 
metal oxide has a perovskite-like or a perovskite-type crystal structure which is a 
perovskite or near perovskite structure. 

In another more particular aspect of the present invention the transition metal oxide has 
a layered-like or layered-type structure. 

In another more particular aspect of the present invention, the composition 
includes a transition metal, a rare or rare earth like element, an alkaline earth element 
and oxygen. 

ARGUMENT 
Priority 
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The Examiner has acknowledged applicant's claim for priority under 35 USC §1 19 in 
the parent application, Serial No. 08/053,307 filed April 23, 1993. The certified copy 
has been filed in parent application, Serial No. 08/053,307, filed on April 23, 1993 as 
paper no. 28. (References to the priority document herein are to the corresponding 
European Patent Application 275 343 A1 published on July 27, 1988.) 

Applicants respectfully disagree with the Examiner that support is not found in that 
certified copy for the invention as presently claimed. 

In this regard the Examiner states: 

Applicants' arguments filed April 1 1 , 1996, January 3, 1996 and 
September 29, 1996, paper numbers 53, 50 and 51 , as well as the 
Affidavits filed September 29, 1995 and January 3, 1996, paper numbers 
49 and 52, have been fully considered but they are not deemed to be 
persuasive. The applicants quote some passages out of the priority 
document and argue that the present claims are fully based on that 
document. Nevertheless, that priority document is not deemed to provide 
basis for the limitations found in the present claims. 

In this passage the Examiner states that "Applicants' arguments ... are not deemed to 
be persuasive" and "[nevertheless, that priority document is not deemed to provide 
basis for the limitations found in the present claims." Webster's Ninth New Collegiate 
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Dictionary (Merriam-Webster Inc., Springfield, Mass. 1987) defines "deem" as a 
transitive verb meaning "to come to think or judge" and as an intransitive verb meaning 
"to have an opinion : believe." The examiner has used the intransitive form of the verb 
"deemed." The examiner has cited no statutory or case law authority which permits an 
examiner to object to a claim of priority based on the examiners "opinion" or "belief" that 
a priority document does not support applicant's claims. The Examiner must support a 
denial of a claim of priority based on what is actually stated in the priority document. 

The examiner further states in support of the examiner's "opinion" or "belief" at page 3, 
paragraph 4.b; 

i. The recitation of a "composition including a transition metal, a rare 
earth or rare earth-like element, an alkaline earth element, and oxygen", 
as found in claim 86 (lines 2-4). The certified priority document may 
provide basis for the formula RE 2 TM.O< at p. 2, para. 4, but the claimed 
composition is deemed to be much broader than that formula. 

Applicants respectfully disagree. In the priority document, for example in the abstract, 
RE is a rare earth element, TM is a transition metal and O is oxygen. The priority 
document further states at Col. 2, lines 22-25 "the lanthanum which belongs to the IIET 
group of elements is in part substituted by one member of the neighboring HA group of 
elements...". Group MA elements are the alkaline earth elements. The present 
specification teaches at page 1 1 , lines 22-23, that RE stands for the rare earths 
(lanthanides) or rare earth-like elements. The "rare earth like element" act like a rare 

a 08/303,561 
YO987-074BY 8 



earth element in the superconductive composition. Thus a rare earth-like element is an 
equivalent of rare earth element. Similar language appears in the present specification 
at page 12 lines 6-8, "the lanthanum which belongs to the IIB group of elements is in 
part substituted by one member of the neighboring IIA group of elements...". Therefore, 
the priority document teaches a "composition including a transition metal, a rare earth 
or rare earth-like element, and alkaline earth. Applicants note that in the passage 
quoted above, the Examiner incorrectly statesthat applicants claim a composition. 
This is not correct. Applicants claim a method of flowing a superconducting current in a 
transition metal oxide. In the last sentence of the passage quoted above the Examiner 
incorrectly states "the claimed composition is deemed to be much broader than [the] 
formula" RE 2 TM.0 4 ". The priority document is not limited to his formula. The 
composition taught by the priority document have variable amounts of oxygen, rare 
earth, rare earth-like and alkaline earth elements as is clearly shown in the abstract of 
the priority document. 

The Examiner further states: 

ii. The limitation "non-stoichiometfic amount of oxygen", as found in 
claim 6 and 86 (line 6). Basis may be seen for an oxygen deficit at p. 2, 
para. 4, but no such basis is seen for the more general limitation of "a 
nonstoichiometric amount of oxygen". 

Applicants respectfully disagree. At Col. 3, lines 46-50 the priority document refers to 
applicants publication in Z. Phys. B - Condensed Matter 64 (1986) 189-193 which is 
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incorporated by reference in the present specification at page 6, lines 7-10. (This 
article is referred to here in as Applicants' article.) This article states at page 190, left 
col., lines 13-14 "[t]his system exhibits a number of oxygen-deficient phases with 
mixed-valent copper constituents." The priority document has various general formulas 
such as at Col. 3, lines 40, "La 2 . x Ba x CuCv y x«1 and y^O." The abstract has a more 
generic formula. A stoichiometric compound has a fixed amount of each element that 
make up the compound. Since, the amount of oxygen is variable, the formula has 
nonstoichiometric amounts of oxygen. Therefore, the priority document teaches 
nonstoichiometric amounts or oxygen. 

In attachment A of this appeal, there are copies of pages 245 and 225 of Inorganic 
Chemistry by Moeler, John Wiley & Sons, Inc. 1952 and a copy of page 70 of 
Fundamentals of Chemistry, A Modern Introduction by Brescia et al. , Academic Press, 
1 966. Attachment A provides an explanation of the terms stoichiometric and 
nonstoichiometric. The documents in Attachment A support applicants position that 
the priority document teaches nonstochiometric amounts or oxygen. 

The Examiner further states: 

iii. The limitation "a composition exhibiting a superconductive state" is 
found in present claim 88, (line 2). Wherein the certified priority document 
may provide basis for compositions of the formula RE 2 TM.0 4 , as 
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discussed above, but "transition metal oxide" and "superconductive state" 
are deemed to be much broader than the formula RE2TM.O4. 

Applicants respectfully disagree. The field of the invention of the priority document is "a 
new class of superconductors in particular components ..." and the title is "New 
Superconductive Compounds Applicants' article which is referred to in the priority 
document states at page 190, left Col., lines 14-16 from the bottom "X-ray powder 
diffractograms ... revealed three individual crystollographic phases." In the conclusion 
at page 192 the article states "[t]he system consists of three phases, one of them 
having a metallic perovskite-type layer-like structure. The characterization of the new, 
apparently superconducting, phase is in progress." Thus the priority document 
supports the limitation "a composition exhibiting a superconductive state". The general 
formula RE2.xAExTM.O4-y x<0.3 0.1 < y < 0.5 and the more specific formula RE 2 TM.0 4 
of the priority document is a composition; is a metal oxide; and is a transition metal 
oxide as recited in claims 24, 89 and 90. As noted above, the Examiner incorrectly 
implies that the priority document is limited to compounds having the formula 
RE2TM.O4. 

The Examiner further states: 

iv. The limitation "a copper-oxide compound" is recited in claim 96 (line 
6). The certified priority document may provide basis for compositions of 
the formula RE 2 TM.0 4 , as discussed above, but "a copper-oxide 
compound" is not deemed to be equivalent to a composition of the 
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formula RE 2 TM.0 4 . Basis is not seen in the certified priority document for 
"a copper oxide compound" with the breadth of the present claims. 

Initially the Examiner incorrectly implies claim 96 is directed to a copper oxide 
compound. Claim 96 is directed to a "copper oxide composition consisting essentially 
of a copper oxide compound having a layer-type perovskite-like structure." 
Applicants respectfully disagree. The priority document recites numerous copper oxide 
compositions. It is noted that the Abstract of the priority document refers to "[t]he 
superconductive compounds are oxides of the general formula RE^AExTM.O^, 
wherein RE is a rare earth, AE is a member of the group of alkaline earths or a 
combination of at least two members of that group, and TM is a transition metal, and 
wherein x < 0.3 and 0.1 <y < 0.5." This formula permits no alkaline earth and a varying 
amount of alkaline earth, rare earths and a varying amount of oxygen. At column 3, 
lines 20 and 35, there is recited "the Ba-La-Cu-0 system" and at line 41 
"La 2 ,Ba x Cu0 4 . y x < 1 and y < 0 and at line 44 teaches La^Va.CuOa y . Thus the priority 
document provides support for a composition including a transition metal, a rare earth 
or rare earth-like elements, an alkaline earth element, an oxygen as found in applicants- 
claim, specifically claim 86. It is noted that at column 2, lines 13-19 the priority 
document states that "it is a characteristic of the present invention that in the 
compounds in question that the RE portion is partially substituted by one member of the 
alkaline earth group of metals, or by a combination of the members of this alkaline 
earth group and that the oxygen content is at a deficit." It is further noted that at 
column 2, lines 20-23 it states that "for example, one such compound that meets the 
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description given by this lanthanum copper oxide La 2 Cu0 4 in which the lanthanum 
which belongs to the NIB group of the elements is in part substituted by one member of 
the neighboring IIIA group of elements." 

The priority document at column 3, line 6 recites Ti as a transition metal. It is noted that 
in claim 1 of the priority document, claim 1 recites the structure RE2.xAEJM.O4y 
wherein TM is a transition metal. Claim 2 therein recites copper as the transition metal. 
Claim 3 therein recites nickel as the transition metal. Claim 8 therein recites chromium 
as the transition metal. Consequently, a broader class of transition metals other than 
copper is supported by the priority document. 

It is clear from the quoted sections of the priority document that the priority document 
clearly supports a much broader composition than the Examiner is claiming that it does, 
and that the priority document, in fact, does support applicant's claims. 

> 

As noted above, the general formula of the priority document is much broader than the 
formula RE 2 TM.0 4 which the Examiner incorrectly states the priority document is limited 
to. The quantity of oxygen, the rare earth element and of an alkaline element is 
variable and the transition metal is not limited to copper. Consequently, the term "a 
copper-oxide compound" is adequately supported by the priority document. 

The Examiner further states: 
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v. The limitation to the effect that "the copper oxide compound includes 
(including) at least one rare-earth or rare-earth-like element and at least 
one alkaline-earth element", as recited in claim 103 (lines 6 and 8). The 
certified priority document may provide basis for compositions of the 
formula RE 2 TM.0 4 , as discussed above, but basis is not seen for the 
more general limitation of "a copper-oxide compound" with a rare-earth 
(like) element and an alkaline earth element. 

Applicants respectfully disagree. The second line of the abstract gives the general 
formula "RE 2 - x AE x TM.0 4 - y x«0.3 and 0.1 g y S 0.5." In claim 1 of the priority document 
y ^ 0.5. Claim 2 recites RE is lanthanum and TM is a copper. Claim 3 recites RE is 
cerium and TM is nickel. Claim 4 recites RE is lanthanum and TM is nickel. Claim 8 
recites RE is lanthanum and TM is chromium. Claim 9 recites RE is neodymium and 
TM is copper. Applicants' claim 1 03 recites " the copper-oxide compound including at 
least one rare-earth or rare-earth-like element and at least one alkaline-earth element". 
The priority document clearly supports this recitation. Applicants, as stated above, 
respectfully submit the Examiner is misrepresenting the priority document which refers 
throughout and, in particular, in the Abstract to "the general formula RE 2 -xAExEM.0 4 - y as 
stated above which includes a copper-oxide as stated above. The Examiner further 
states in the passage quoted above "but basis is not seen for the more general 
limitation of 'a copper-oxide compound' with a rare-earth (like) element and in alkaline 
earth element." It is noted that in the priority document, claim 2 refers to lanthanum as 
the rare earth; claim 3 refers to cerium as the rare earth; claim 5 refers to barium as a 

YO987-074BY 14 08/303,561 



partial substitute for the rare earth; claim 6 refers to calcium as a partial substitute for 
the rare earth; claim 7 refers to strontium as a partial substitute for the rare earth and 
claim 9 refers to neodymium as the rare earth. Clearly, the priority document uses 
barium, calcium and strontium. Consequently, the priority document supports the term 
rare earth-like since in includes elements (e.g. barium, calcium and strontium) other 
than those commonly referred to as the rare earth elements [which are elements 57-71] 
which satisfy the teaching of the priority document and of the present application. The 
Abstract of the priority document refers to "AE as a member of the alkaline earth or a 
combination of at least two members of that group". Consequently, the priority 
document clearly supports an alkaline earth element. 

The Examiner further states: 

vi. The limitation to the effect that "the copper-oxide compound 
includes at least one element (oxygen) in a nonstoichiometric atomic 
proportion", as found in claim 101 (lines 2 and 3), 102 (lines 2 and 3), 107 
(lines 2 and 3), and 1 08 (lines 2 and 3). Basis may be seen for an oxygen 
deficit as discussed above, but no such basis is seen for the more general 
limitation of "a nonstoichiometric atomic proportion". 

Applicants disagree for the same reasons given above for why the priority document 
supports "nonstoichiometric amount of oxygen". 
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The Examiner further states: 



vi. The limitation as to "the effectively-zero-bulk-resistivity intercept 
temperature Tp= 0 , as found in claim 103 (lines 13, 6 and 17). The critical 
temperature, T c , is discussed throughout that certified priority document, 
but not Tp= 0 . 

Applicants respectfully disagree. Tp„ is the temperature at which the bulk resistively is 
about zero. T c is the critical temperature or the temperature above which 
superconductivity does not exist. The priority document refers to applicants' article of 
which Figures 1 ,2 and 3 are the same figures as Figures 2, 3 and 4 of the present 
application. At page 22, lines 19-24, the present specification refers to Figure 4 of the 
specification stating "[i]ts resistivety decreases by at least three orders of magnitude, 
giving evidence for the bulk being superconcucting below 13 K with an onset around 35 
K, as shown in FIG. 4 on an expanded scale." When a superconductor is totally 
superconductive the resistivety, p, is zero. The temperature at which this occurs is T,„. 
Applicants' article, (and thus the priority document), at page 1 91 , right column, in 
referring to Fig. 1 thereof states "[u]pon cooling from room temperature, the latter 
exhibit a nearly linear metallic decrease of P (T) , then a logarithmic type of increase, 
before undergoing the transition to superconductivity." And in the sentence bridging 
pages 191-192 "[t]herefore, under the above premises, the peak in p(T) at 35 K, 
observed ... has to be identified as the start to superconductive cooperative 

phenomena." And Applicants' article at page 192, left column, states "[u]pon cooling 
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below T c ... the bulk resistively gradually drops to zero by three orders of magnitude, for 
sample 2( Fig. 1 )" From these statements in applicants article (which is referred to in 
the priority document) it is clear that the language objected to by the examiner is 
supported in the priority document. 

In response to Applicants' arguments filed March 7, 1997 (#59) the Examiner 
states "they have been fully considered but not found to be persuasive". 

The Examiner states: 

i. The applicants quote portions out of the priority document and 
assert that those quoted sections "clearly (support) a much broader 
composition than the Examiner is claiming it does, and that the priority 
document, in fact, does support applicant's (sic) claim 86." The fact 
remains, nevertheless, that the priority document refers to the general 
formula RE 2 TM.0 4 in which the rare earth element (RE) may be partially 
substituted with a Group HA metal. That disclosure in the priority 
document does not provide support for the broader limitations of the 
present claims, which do not limit the invention to that general formula. 

As state above the Examiner incorrectly states that the priority document is 
limited to formula RE 2 TM.0 4 . This is clearly incorrect. 
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The Examiner further states: 



ii. The applicants argue that the disclosure of varying amounts of 
oxygen in the priority document provides support for earlier priority for the 
term "non-stoichiometric amount of oxygen". Again, however, that 
disclosure in the priority document does not provide support for the 
broader limitations of the present claims, which do not limit the invention 
to those varying amounts. 

It is not clear what the Examiner is trying to say in the last sentence of this 
quoted passage. The general formulain the Abstract of the priority document, 
RE 2 .xAE x TM.0 4 - y , has the atomic amount of O varying from 0 to 4 independent of the 
atomic amount of RE, AE and TM. Thus the amount of O must have non-stoichiometric 
values. The Examiner's comments in the passage above are clearly in error. 

The Examiner further states: 



in 



The applicants urge that the disclosure in the priority document of 
the formula RE 2 TM.0 4 provides support for their limitations of "transition 
metal", "copper-oxide compounds", "rare earth or rare earth-like 
elements", and "alkaline earth element". Again, however, that disclosure 
in the priority document does not provide support for the broader 
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limitations of the present claims, which do not limit the invention to that 
formula. 

The Examiner again incorrectly states that the priority document is limited to the 
formula RE 2 TM.0 4 . As stated above the examiner is clearly in error. The priority 
document supports a much broader formula then RE 2 TM.0 4 . As shown above, the 
priority document clearly supports applicants' claim limitations "transition metal", 
"copper-oxide compounds", "rare earth or rare earth-like elements" and "alkaline earth 
elements". 

The Examiner further states: 

iv. The applicants further "assume that the Examiner agrees with 
applicant's (sic) statements in their prior response in that the concept of 
the intercept temperature is well known in the prior art and can be 
included in claim 103." No basis is seen for that assumption. As noted in 
the previous Office Action and repeated above, the term "T P V is not 
found in the priority document. Well known or not, there is no basis for 
that term in the priority document. 

For the reason given above the priority document clearly supports the term "T p = 0 ". 
Although this particular symbol is not used in the priority document, the priority 
document clearly shows that as temperature is decreased the resistively of a 
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superconductor begins to drop in the value at the critical temperature T c and goes to 
zero at another temperature, that is T p=0 . This symbol is just a short hand notation tor 
that temperature. This property of superconducting materials is well known prior to 
applicants filing date, in fact that is what is meant by the term superconductor which is a 
material for which p=0 for temperatures less than a certain temperature, i.e., Tp= 0 . It is 
also well-known that: "[i]n the ideal case the resistance vanishes completely and 
discontinuously at a transition temperature. Ts ... Actually, the resistance temperature 
curve does fall more sharply the more specimen is like a single crystal ... [T]he drop 
always occurs in a measurable temperature range ..." (Theory of Superconductivity, M. 
von Laue, Academic Press, Inc., 1952) (See Appendix C of Applicants' response dated 
September 25, 1995). Moreover, the priority document at column 1 , the first sentence 
of the Background of the Invention states "[superconductivity is usually defined as the 
complete loss of electrical resistance of a material at a well defined temperature". That 
temperature is symbolically represented as T p=0 . 
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CLAIM REJECTIONS - 35 USC § 102 

Claims 24-26, 86-90, 96-135, and 137-177 have been rejected under 35 U.S.C. 
§ 102(a) as being anticipated by Asahi Shinbum, International Satellite Edition 
(London), November 28, 1986 (hereinafter, "the Asahi Shinbum article"). 

The Examiner is stating that everything within applicants non-allowed claims is 
found in the Asahi Shinbum article. All of Applicants' non-allowed claims are dominant 
to (or generic to) the one allowed claim, claim 136. Thus by stating that all the 
non-allowed claims are anticipated, the Examiner is stating that the portion of each 
non-allowed claim which does not overlap the allowed claim is taught in the Asahi 
Shinbum article. This means that a person of skill in the art needs nothing more that 
what is taught in the Asahi Shinbum article to practice that part of each of Applicants 
non-allowed claims which does not overlap Applicants' allowed claim. 

The only parts of the Asahi Shinbum article which are relevant to applicants 
claim are in the first paragraph: 

A new ceramic with a very high T c of 30K of the superconducting transition 
has been found. The possibility of high T c - superconductivity has been 
reported by scientists in Switzerland this spring. The group of Prof. Shoji 
TANAKA, Dept. Appl. Phys. Faculty of Engineering at the University of 
Tokyo confirmed in November, that this is true. 

in the second paragraph: 
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The ceramic newly discovered, is an oxide compound of La and Cu with 
Barium which has a structure of the so-called perovskite and shows 
metal-like properties. Prof. Tanaka's laboratory confirmed that this 
material shows diamagnitism (Meisner effect) which is the most important 
indication of the existence of superconductivity. 

The Swiss scientist are the inventors of the present application. Thus this clearly 
refers to applicants work which was reported in Applicants article. These passages say 
that Prof. Tanaka confirmed applicants work. The newly discovered ceramic referred to 
in the article is the ceramic reported on in Applicants' article. The present applicant 
was filed less than one year after the publication of applicants' article. This article is a 
disclosure of Applicants' own invention and cannot be used as a reference against the 
present application. 

Since the present application was filed within one year of Applicants' article, 
Applicants' article is not a reference as to them. Thus the only portion of the Asahi 
Shinbum article relevant to Applicants' claims is: 

A new ceramic with a very high T c of 30K of the superconducting transition 
is an oxide compound of La and Cu with Barium which has a structure 
of the so-called perovskite and shows metal-like properties. 

Since the Asahi Shinbum article refers to "T c of 30K" and since each of 
Applicants claims recites T c > 26 °K, the Asahi Shinbum article alone cannot anticipate 
T c > 26 °K since to be an anticipation a reference must contain all the limitations of the' 
claim it is said to anticipate. Also, the Asahi Shinbum article provides no teaching of 
how to made the "new ceramic". A reference which does not provide a method of 
making a composition cannot anticipate a claim to the composition and thus to a use of 
that new composition. Also, the Asahi Shinbum article has no specific embodiment of 
the new composition. Thus it cannot anticipate under 35 (JSC 1 02. 
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Applicants' Article Was in the US in Ready To File Form 



The issue involved here is straight forward. A third party reproduced and reported that 
fact in a written publication before of Applicants' filing date. The work of Applicants was 
reported in a written description published before the publication of the third party. 
Applicants filed the present application within one year of their publication, but after the 
third party publication. If Applicants did not file the present applicant within one year of 
the date of Applicants' article, Applicants' article would be a valid reference under 35 
USC 102(a). But since Applicants filed the present application within 1 year of 
Applicants' article, it is not a reference under 35 USC 102(b). 

35 USC 100 states the term "invention" means invention or discovery. 

35 USC 1 02(a) states "[a] person shall be entitled to a patent unless ... the 
invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the 
applicants for patent." 

Applicants invention or discovery was on or before April 17, 1986 which is the 
date Applicants submitted Applicants' article to Z.Phys.B. That article was published in 
September, 1986. Therefore, Applicants invented their invention prior to the date of the 
Asahi Shinbum article, November 28, 1986. Evidence submitted proving that 
applicants conception was in the United States at applicants direction prior to Nov. 28, 
1986 is discussed below. In addition, the following evidence shows that Applicants' 
article was in this country in possession of IBM, the assignee, prior to the date of the 
Asahi Shinbum article. Attachment K of Applicants' response dated December 27, 
1998, page 1 , is a copy of the front cover of Zeitschrift Fur Physik B Condensed Matter 
Vol. 64 which contains Applicants' article ( pp 189-193) which is referred to and 
incorporated by reference at page 6, lines 6-10, of Applicant's specification. Applicants 
state at page 6 of the specification that Applicants' article is "[t]he basis or our 
invention". This page bears in the upper right the date stamp of the IBM Research 
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Library bearing the date of Sept. 18, 1986. Page 2 of Attachment K of Applicants' 
response dated December 27, 1998, is an enlarged view of the upper right corner 
showing the date stamp. Thus the assignee of the present invention, IBM, who was the 
employer of the inventors at the time of the conception of the invention, had in its 
possession in the United States, prior to the date of the Asahi Shinbum, a copy of the 
article which Applicants state forms the basis of their invention. Thus IBM had in its 
possession in the United States a written description of applicants' invention in "ready to 
patent form" ( as defined by the United States Supreme Court in Pfaff v. Wells 48 
USPQ 2d 1641 decided November 10, 1998) prior to the date of the Asahi Shinbum 
article. The US Supreme Court held that "reduction to practice" is not needed to 
establish a date for invention. The court stated " [t]he statute's only specific reference 
to that term is found in §1 02(g), which sets fort the standard for resolving priority 
between two competing claimants to a patent." Since §1 02(g) is not applicable here, 
"diligence" and "reduction to practice" are not required. Applicants article in Zeitschrift 
Fur Physik "is proof that prior to [the date of the Asahi Shinbum article applicants have] 
prepared drawings or other descriptions of the invention that were sufficiently specific to 
enable a person skilled in the art to practice the invention." The Asahi Shinbum article 
sates that applicants' work was reproduced, by others, thus applicants article was 
sufficiently specific for a person of skill in the art to practice applicants' invention. Also, 
as stated in Applicants' response dated December 18, 1998, more than 5,200 articles 
refer to applicants article showing that applicants enabled the field of high T c 
superconductivity. Thus the Asahi Shinbum article is not a valid §1 02(a) reference 
against Applicants' claimed invention. 

The Examiner states: 

ii. The applicants assert that the Asahi Shinbum article reports a third 
party's confirmation of their original discovery. That assertion appears to 
be correct, but the article still is deemed to be prior art under 35 USC 
102(a). 
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(1 ) It should be noted again, however, that the applicants' discovery was 
not originally made in this country- and that they cannot show an earlier 
date than December 1986 for their invention in this country. The Asahi 
Shinbum article was published on November 28, 1 986. 

Applicants disagree with the Examiner. Applicants note that the Examiner 
acknowledges that the Asahi Shinbum article "confirms [Applicants'] original discovery." 
35 USC 102(a) does not require applicants to show a date of invention in this country 
prior to the Asahi Shinbum article to avoid the Asahi Shinbum article being prior art. 35 
USC 102(a) states "A person shall be entitled to a patent unless ... the invention was ... 
described in a printed publication in this or a foreign country, before the invention 
thereof by the application for patent." 35 USC 1 00 does not include reduction to 
practice in this country or conception in this country as part of the definition of invention. 
Only 35 USC 102(g) includes the language "reduction to practice" and "invention in this 
country". If Congress intended a reduction to practice to be necessary for a patent 
applicant to show that they invented their invention before the date of the printed 
publication, Congress would have included such language in the 35 USC 102(a). Also, 
if Congress intended that invention in this country was to be necessary for a patent 
applicant to show that they invented their invention before the date of the printed 
publication, Congress would have included such language in 35 USC 102(a). 

In the final rejection the Examiner states: 

a. As discussed in paper no. 20 of the ancestral application, 
07/053,307, it is not fully clear to what exact date applicants are entitled. 
Based on the record, nonetheless, that date would appear to be no later 
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than around December 13, 1986, the date samples were tested in the US 
to show superconductivity. See MPEP 715 et seq. The Asahi Shinbum 
article was published on November 28, 1986. 

b. The reference confirms superconductivity in an oxide compound 
of La and Cu with Ba having a structure of the so-called perovskite 
structure. Although the reference fails to teach use of the testing of zero 
resistance for confirming superconductivity, it inherently must have been 
used because it is one of two methods used for testing for 
superconductivity (the other being diamagnetism). Accordingly, the 
burden of proof is upon the applicants to show that the instantly claimed 
subject matter is different from and unobvious over that taught by this 
reference." 

In response to applicants' arguments filed April 11,1 996, January 3, 1 996, and 
September 29, 1995, paper nos. 53, 50, and 5 1 , as well as the Affidavits filed 
September 29, 1995 and January 3, 1996, paper nos. 49 and 52, the Examiner states 
they "are not deemed to be persuasive", that is it is the Examiner's opinion that they 
are not persuasive. 

The Examiner cites In re Brown, 173 USPQ 685, 688; In re Best, 195 USPQ 
430; and In re Marosi, 218 USPQ 289, 293 to support his rejection. These decisions 
are not directed to whether a reference is a valid §1 02(a) reference and are thus not 
relevant to this issue. 

The Examiner is using Asahi Shinbum as a reference under 35 USC §1 02(a). 
Applicants disagree that this is proper since to do so does not permit applicants the one 
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year period provided under 35 USC §1 02(b) to file a US application after their own 
publication. The one year period permitted applicants to file the present application up 
to September 1987. The date of the Asahi Shinbum article November 28, 1986 is after 
the date of applicants' publication, but before the end of the one year. 

Applicants believe that the Examiner has incorrectly applied 35 USC §1 02(a). 
The Court of Custom and Patent Appeal in In re Katz 215 USPQ 14, 17 states that: 

It may not be readily apparent from the statutory language that a printed 
publication cannot stand as a reference under §1 02(a) unless it is 
describing the work of another. A literal reading might appear to make a 
prior patent or printed publication 'prior art' even though the disclosure is 
that of the applicant's own work. However, such an interpretation of this 
section of the statute would negate the one year period afforded under 
§1 02(b) during which an inventor is allowed to perfect, develop and apply 
for a patent on his invention and publish descriptions of it if he wishes. 

Thus, one's own work is not prior art under §1 02(a) even though it has 

been disclosed to the public in a manner or form which otherwise would 

fall under §1 02(a). Disclosure to the public of one's own work constitutes 

a bar to the grant of a patent claiming the subject matter obvious 

therefrom only when the disclosure occurred more than one year prior to 

the date of the application, that is, when the disclosure creates a one-year 

time bar, frequently termed a "statutory bar," to the application under 
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§1 02(b). As stated by this court in In re Facius, 56 CCPA 1348, 1358, 
408 F.2d 1396, 1406, 161 USPQ 294, 302 (1969), "But certainly one's 
own invention, whatever the form of disclosure to the public, may 
not be prior art against oneself, absent a statutory bar." [Emphasis in 
original]. 

The Asahi Shinbum article states in the first paragraph, "The possibility of high T, 
superconductivity has been reported by scientists in Switzerland this spring". The 
"scientists in Switzerland' are the inventors of the present application. Applicants' 
invention was reported in Applicants' article which was submitted for publication in the 
Spring of 1986. The Asahi Shinbum article only reports the work of applicants and that 
it was reproduced by Prof. Tanaka. This article is a disclosure of applicants' "own 
invention" and cannot be used as a reference. Therefore, the Examiner is in error in 
rejecting Applicants claims 24-26, 86-90, 96-135 and 137-177 under 35 USC §1 02(a) 
as anticipated by Asahi Shinbum and under 35 USC §103 as obvious over Asahi 
Shinbum. 

In regard to the two-year grace period under a prior statute corresponding to 35 
USC §1 02(b) the U.S. Supreme Court in Andrews v. Hovey, 123 US 267 (1887) states 
that: 

"The evident purpose of the section was to fix a period of limitation which 
should be certain, and require only a calculation of time, and should not 
depend upon the uncertain question of whether the Applicant had 
consented to or allowed the sale or use. Its object was to require the 
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inventor to see to it that he filed his application within two years from the 
completion of his invention, so as to cut off all question of the defeat of 
his patent by a use or sale of it by others more than two years prior 
to his application, and thus leave open only the question of priority of 
invention: The evident intention of congress was to take away the right 
which existed under the act of 1 836 to obtain a patent after an invention 
had for a long period of time been in public use, without the consent or 
allowance of the inventor; it limited that period to two years, whether 
the inventor had or had not consented to or allowed the public use." 
(Emphasis added) 

From this quote from Andrews v. Hovey, it is evident that the use or sale by 
others prior to filing a patent application by the inventor does not cut off the inventors 
right to obtain a patent so long as the inventor files the application within the statutory 
period which was 2 years at the time of the Andrews v. Hovey decision and is now 1 
year under 35 USC 102(b). (Applicants note that the U.S. Supreme Court cited Andrew 
Hovey with approval in Pfaff v. Wells.) Thus Prof. Tanaka's reproducing of Applicants- 
results reported in Applicants' article and the reporting of this in Asahi Shinbum article 
does "not cut off [Applicants'] right to obtain a patent" since Applicants have filed the 
present application within one year of the date of publication of Applicants' article. 
Applicants note that the Supreme Court says that "the consent or allowance of the 
inventor" is not a factor in determining whether "a use" by another cuts off the one year 
period under §1 02(b). 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 
285 states in regard to the publication of applicant's foreign patent application before 
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the filing of a U.S. application on October 5, 1936 on an invention described in the 
foreign patent application that: 

The Examiner has also rejected the claims on the printed specification of 
Applicants' own British application which appears from this record to have 
been published on August 27, 1 936. We know of no authority for such a 
rejection. Neither section 3886 nor section 4887 R.S. warrants the 
rejection. Obviously, the publication could not have a date prior to 
Applicants' invention. There is no statute that requires an Applicant to 
make his invention in this country. 

Therefore, Applicants of the present invention can rely on their publication in 
Zeitschrift for Physik as evidence of their invention. Applicants note that the Board 
states that the statute does not require Applicants to make the invention in this country 
to get the benefit of the one year period under 35 USC §1 02(b). Therefore, the date of 
Applicants' invention is as least as early as the date of Applicants' publication which is 
before the date of the Asahi Shinbum article. 

The Patent Office Board of Appeals in Ex parte Powell and Davies, 37 USPQ 
285, 286 further states: 

The Commissioner indicates in Ex parte Grosselin that the Examiner 
should consider whether the German patent was derived from Applicant 
and was in effect nothing more than a printed publication of Grosselin's 
invention. 

The Asahi Shinbum article states in the first paragraph: 

A new ceramic with a very high T c of 30K of the superconducting transition 
has been found. The possibility of high T c - superconductivity has been 
reported by scientists in Switzerland this spring. The group of Prof. Shoji 
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TANAKA, Dept. Appl. Phys. Faculty of Engineering at the University of 
Tokyo confirmed in November, that this is true. 

The "scientists in Switzerland" are the inventors of the above-identified 
application. The Asahi Shinbum article only reports the work of Applicants and that it 
was reproduced by Prof. Tanaka. This article is a disclosure of Applicants' "own 
invention" and clearly in the words of the Board in Ex parte Powell and Davies, "was 
derived from [Applicants] and [is] in effect nothing more than a printed publication of 
[Applicants] own invention and cannot be used as a reference". 

The Patent Office Board of Appeals in Ex parte Lemieux 148, 140 states that: 

Finally, we believe that our holding is consistent with decisions in 
interference practice wherein, even though in the usual case a party may 
not establish a priority date of invention by reference to activity in a foreign 
country, yet in an originality case where a party is seeking to prove that 
the other party derived from him so that there is only a single original 
inventor, he may be permitted to prove derivation by reference to activity 
abroad. ... By analogy, in the present case appellant has demonstrated 
that he is the single original inventor, there being no adverse party. 

Following this decision it is clear from the Asahi Shinbum article that Applicants 
are the "single original inventor" and that the Asahi Shinbum article is "derived" from 
Applicants and that Professor Tanaka's work reported in the Asahi Shinbum article is 
"derived" from Applicants. 

In In re Mathews 161 USPQ 276 (CCPA 1969) a patent to Dewey was cited under 35 
USC 102(e) against the application of Mathews. The Dewey patent disclosed but did 
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not claim the invention claimed in the Mathews application. The claimed invention in 
the Mathews application was a circuit which Dewey disclosed to comply with 35 USC 
112 requirements. Mathews submitted Dewey's affidavit under 37 CFR 132 which 
stated that Mathews disclosed to Dewey the circuit which Dewey described but did not 
claim. The CCPA held that Dewey was not a reference under 35 USC 102(e) against 
Mathews application stating 162 USPQ 276, 278: 

It necessarily follows that Dewey may not be relied upon to defeat , 
Mathews* application since Dewey's disclosure, in view of the facts 
established in the record, is not inconsistent with the novelty of Mathews' 
claimed invention, That is, on the record here, Dewey derived his 
knowledge from Mathews who is "the original, first, and sole inventor." 

Following In re Mathews, it is necessary follows that the Asahi Shinbum article 
cannot be relied upon under 35 USC 102(a) to defect the present application since the 
Asahi Shinbum article states that Prof. Tanaka derived his knowledge from applicants 
who are the original, first, and sole inventors. 

In re Mathews is directed to a reference under 35 USC 1 02(e) and not under 
§1 02(a). But this does not matter since under §1 02(e) an issued patent (which 
corresponds to a printed publication under §1 02(a)) is a reference as of the filing date 
(which corresponds to the publication date of a printed publication under §1 02(a)) and 
not the publication date (the issue date) of the §1 02(e) cited patent. Also, if the patent 
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cited as a §1 02(e) reference had issued prior to the filing date of the applicant in In re 
Mathews, it would have been a §1 02(a) reference. Thus the rational of In re Mathews 
should apply to a reference cited under §1 02(a). The Asahi Shinbum article states that 
Prof. Tanaka derived his knowledge from Applicants article and that Prof. Tanaka 
reproduced Applicants' work reported in Applicants' article and thus Applicants are the 
original, first and sole inventor. 

In response to applicants comments on the cited decisions, the Examiner states, 
'The applicants cite four decisions which do not directly apply to the present facts." 



Applicants disagree. 



In regards to In re Katz the Examiner states: 

(a) The In re Katz decision held that an applicant may overcome an 
article as 35 USC 102(a) prior art by showing that the applicant was a 
co-author and that the other co-authors were under the direction and 
control of the applicant. Here, however, the applicants were neither 
co-authors in the Asahi Shinbum article nor did they exercise direction 
and control over the work reported in that article. 

Applicants disagree. The Examiner does not cite the text of In re Katz to support 
this interpretation of In re Katz. In fact, In re Katz does not support the Examiner's 
position. In In re Katz an article co-authored by the patent applicant was cited against 
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the applicants' patent application under 35 USC 102(a). The application was filed less 
than one year after the article. In determining whether the article was prior art under 35 
USC 102(a), the CCPA states "[i]t may not be readily apparent from the statuary 
language that a printed publication can not stand as a reference under §1 02(a) unless it 
is describing the work of another." 215 USPQ 14, 17. The inventor submitted a 
declaration stating that he was the sole inventor of the subject matter described in the 
article and that the other authors were students working under his direction. The CCPA 
concluded that "The applicant's declaration is sufficient in this case to overcome the 
rejection" under 35 USC 102(a). 215 USPQ 14, 18. There is no evidence of record 
that the Asahi Shinbum article describes any invention other than those of Applicants. 
In this regard the CCPA further states: 

As an initial matter, we hold that authorship of an article by itself does not 
raise a presumption of inventorship with respect to the subject matter 
disclosed in the article. Thus, co-authors may not be presumed to be 
coinventors merely from the fact of co-authorship. On the other hand, 
when the PTO is aware of a printed publication, which describes the 
subject matter of the claimed invention and is published before an 
application is filed (the only date of invention on which it must act in the 
absence of other proof), the article may or may not raise a substantial 
question whether the applicant is the inventor. For example, if the 
author (whether he is the applicant or not) specifically states that he 
is describing the work of the applicant, no question at all is raised. 
The content and nature of the printed publication, as well as the 
circumstances surrounding its publication, not merely its authorship, must 
be considered. (Emphasis added). 
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It is clear form this passage that where the authors of an article are not the 
inventors of an invention described therein, the article is not necessarily a 102(a) 
reference. The above passage states "if the author (whether he is the applicant or not) 
specifically states that he is describing the work of applicants, no question at all is 
raised", that the article is not a reference under § 102(a). The Asahi Shinbum article 
clearly states that Prof. Tanaka reproduced applicants work reported in Applicants' 
article. There can be no question that the Asahi Shinbum article is not a reference 
under § 102(a). Moreover, "the content and nature" of the Asahi Shinbum article "as 
well as the circumstances surrounding the publication" clearly show that it is describing 
Prof. Tanaka's reproduction of Applicants' work. A published article is an invitation to 
all readers to reproduce an verify the work reported. Thus the Asahi Shinbum article 
describes no invention other than that of Applicants. 

In regards to Andrews v. Hovey the Examiner states: 

(b) The Andrews v. Hovey" decision involved a grace period which is 
now codified in 35 USC 1 02(b). The present case involves a printed 
publication as prior art under 35 USC 1 02(a). 

The Examiner's comments miss the point of Andrews v. Hovey. As stated above, this 
case clearly says that "the use" by others prior to filing of the patent application by the 
inventors (which would be a §1 02(a) reference) does not cut off the right of the 
inventors to obtain a patent on the application filed within the statutory period under 
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§1 02(b) form the inventors own printed publication. The Asahi Shinbum article 
describes "the use" of Applicants 1 invention by Prof. Tanaka. If such a use in the United 
States would not be prior art under §1 02(a), it is not possible for a printed publication 
describing such a use in a foreign country to be prior art under §1 02(a). 

In regard to Ex parte Powell and Davies: 

(c) The Ex parte Powell and Davies" decision held that an applicant's 
own foreign patent which issued within the grace period cannot be used 
against him or her. 

The Examiner's comments miss the point of Ex parte Powell and Davies which 
explicitly states that "[tjhere is no statute that requires an Applicant to make his 
invention in this country". Applicants initially made there invention in Zurich, before the 
date of the Asahi Shinbum article. Their results were published prior to the Asahi 
Shinbum article in Applicants' article which was in possession of the assignee of the 
present invention in the US prior to the date of the Asahi Shinbum article. Also, in Ex 
parte Powel and Davies the Applicant's British application was published before their 
application was filed in the United States and it was still not a valid §1 02(a) reference. 

In regard to Ex parte Lemieux, the Examiner states 

The Ex parte Lemieux" decision applied that reasoning to an applicant's 
own article published in another country. Again, the present applicants 
had no part in the writing of the Asahi Shinbum article. 
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Again the Examiner's comments miss the point of Ex parte Lemieux which states 
in an originality case where a party is seeking to prove that the other party derived from 
him so that there is only a single original inventor, he may be permitted to prove 
derivation by reference to activity abroad". Here the Asahi Shinbum article says that 
Prof. Tanaka derived his work from the work of Applicants and thus the Asahi Shinbum 
article is not a reference against the present application. 

In regard to In re Mathews the Examiner states: 

"In re Mathews, 161 USPQ 276, 277-279 (CCPA 1969), held that an 
applicant may overcome a patent as prior art under 35 USC 102(e) with 
evidence that the applicant provided the knowledge for the disclosure in 
that patent. By contrast, the present facts involve prior art under 35 USC 
102(a) with a publication date before the invention was in this country." 

In the present Application the Asahi Shinbum article acknowledges that 
Applicants provided the knowledge to Prof. Tanaka to reproduce Applicants work which 
is described in Applicants' article. And since the Asahi Shinbum article refers to 
Applicants' discovery, as stated above, for this purpose a §1 02(a) reference is 
equivalent to a 102(e) reference. 

The Examiner further states: 

(3) The present facts may raise a novel issue of law." The applicants 
were the first to develop the presently claimed invention, but the earliest 
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date they can show that invention in this country is December of 1986." 
The Asahi Shinbum article was published in November of 1986 and 
describes the development of superconductivity with an oxide of La, Ba, 
and Cu having a perovskite structure by a third party, but that article < 
apparently indicates that the third party was confirming the discovery of 
the present applicants. Notwithstanding the possible uniqueness of the 
present facts, however, the Asahi Shinbum article still is deemed to be 
prior art under 35 USC 102(a), which the applicants have not been able to 
overcome with a showing of an earlier date in this country or a showing of 
their direction and control over the work done by that third party. 

35 USC §1 02(a) and the cited case do not require work at an earlier date in this 
country to overcome reference cited under §1 02(a). Also, §1 02(a) and the cited case 
law do not require a showing that the Applicants exercised direction and control over 
Prof. Tanaka or the author of the Asahi Shinbum article. In fact, 35 USC §1 02 and the 
cited cases require a contrary result as Applicants have shown above. Notwithstanding, 
Applicants have shown that their conception was in this country in ready to file form, in 
the possession of the assignee of the present invention, prior to the date of the Asahi 
Shinbum article. 

Applicants have argued that if one would follow the rationale of the 
Examiner, that is, if an applicant publishes an article and some other third party reports 
that same result prior to applicant's filing of a patent application which is subsequently 
filed within one year of applicant's own publication, the reporting of applicant's work by 
the third party would be prior art against applicant's application. Such a result would 
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deny (the applicant) the one year grace period provided under 35 USC 102(b). The 
Examiner dismisses this argument saying 

"applicants" argument is duly noted, but again, it is further noted that the 
reference is prior art under 3 5 USC 1 02(a). The reference is not just a 
republication of the applicants' article. Instead, the reference is the 
reporting of someone else's work which confirms the applicants' work. 
The applicants also are not able to show a priority date which pre-dates 
the publication of that reference". 

The Examiner is ignoring the fact that the Asahi Shinbum article and the 
work of Prof. Tanaka reported on therein was derived from Applicants. The cases cited 
above clearly state that when a third party derives their knowledge from an applicant, 
the third party's knowledge, for use or for publication of the information is not prior art 
against such an applicants' patent application. 

Applicants Have Proven They Can Swear Behind the Reference 

Even though, as stated by the U.S. Supreme Court in Pfaff v. Wells, it is not 
necessary to show anything more than a conception to establish a date of invention 
under all sections of 35 USC 102 other than §1 02(g). Applicants have proven by facts 
that the conception of their invention was in the United States at their direction prior to 
the date of the Asahi Shinbum article, November 28, 1986, and applicants have proven 
that they were diligent from prior to the date of the Asahi Shinbum article by instructing 
coworkers in the United States until December 3, 1986 which is the date the Examiner 
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believes is the earliest date of Applicants reduction to practice in the United States. 
(For the reasons of record applicants believe that they have shown that their invention 
was reduced to practice in the United States prior to the date of the Asahi Shinbum 
article). The examiner has not rebutted applicants proof that applicants conception was 
in the United States at their direction prior to the date of the Asahi Shinbum article and 
the Examiner has not denied that applicants have proven that they were diligent by 
instructing coworkers in the United States from a time prior to the date of the Asahi 
Shinbum article until the date the Examiner believes is the date of Applicants' date of 
reduction to practice in the United States. The details of Applicants' proof are 
discussed at pages 22, line 8 to page 24, last line, of applicants' Substitute Amendment 
dated March 6, 1997. That argument is reproduced in detail below. 

The Examiner's response to Applicants* proof is at page 19, paragraph d. ii of 
the final rejection "[t]he applicants further urge that they have shown clear diligence 
from before November 28, 1 996 until actual reduction to practice at or around 
December 3, 1986. Nevertheless, the actual reduction in this country is deemed to 
have occurred on December 3, 1986, which is after the publication date for the 
reference." (As stated above the Examiner is in error that Applicants have to prove 
reduction to practice in this country before the date of the Asahi Shinbum article to 
avoid it as a §1 02(a) reference.) 

Willson v. Sherts 81 F 2d 775, 28 USPO 379 (CCPA 1936) held (in an 
interference) that an inventor who conceives an invention outside of the United States 
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gets the benefit of the date that a third party, to whom the invention is disclosed, brings 
the conception into the United States (28 USPQ 379, 381) and that acts in this country 
done on behalf of the inventors can be used to show diligence to reduction to practice 
in the United States (28 USPQ 379, 383). Thus, the rejections of Applicants' claims 
under 35 USC 102 and 103 over the Asahi Shinbum article should be withdrawn. 

It is noted that in the declaration of co-inventors J. G. Bednorz and K. A. Mueller 
dated March 21, 1988, mailed into the patent offjce on June 22, 1988 at paragraph 3, 
states "On approximately October 16, 1986, we gave Praveen Chaudhari ... six 
samples of the high temperature superconductive ceramic oxide materials that we had 
described in our aforementioned Z Physik B. publication. Praveen Chaudhari brought 
these samples back to the U.S. when he returned after visiting with us on or about 
October 16, 1986." This is evidence that these samples are brought into the United 
States on or about October 16, 1986. When these samples came into the United 
States, since they were inherently superconductive as claimed, the invention was 
essentially reduced to practice in the United States on that date. It is further noted that 
the Declaration of Alexis P. Malozenoff signed March 30, 1988 states at paragraph 3, 
"On or about November 15, 1986, Richard Greene and I traveled to Baltimore for a 
magnetics conference. During our travel to Baltimore, we discussed Greene's ongoing 
experiments in high T c superconducting samples which he said had been received from 
Bednorz and Mueller." This is clear evidence that by November 15, 1986, 
superconducting samples fabricated by applicant's were being measured in the United 
States. These samples were inherently superconducting and, consequently, 

YO987-074BY 41 08/303,561 



established the reduction to practice in the United States as of that date. The 
Declaration of Cheng-Chung John Chi dated March 29, 1988 states at paragraph 2, "At 
a time prior to approximately the middle of November, 1986, Chang C. Tsuei told me a 
measurement he made on T c superconducting material which he said were received 
from Georg Bednorz and K. A. Mueller, two physicists working for IBM Corporation in 
Zurich, Switzerland ... Chang Tsuei said that he had measured resistivity versus 
temperature of these samples." This is again further evidence that the Mueller Bednorz 
superconducting samples were in the United States prior to the middle of November 
1986." 

In the Affidavit of Sung II Park, dated March 30, 1988, at paragraph 4, it is stated 
"the preparation in measurement of the aforementioned superconducting samples 
occurred at a date prior to November 15, 1986, and to the best of my recollection, 
occurred on or about November 9, 1986, the date when a Helium dower was pumped 
down preparatory to taking the actual measurement." Therefore, since measurements 
were taken prior to the date of publication of the Asahi Shinbum article, which was 
November 28, 1 986 the invention was reduced to practice in the US prior to the 
publication date of the Asahi Shinbum article. 

At page 1 1 of the Examiner's Action dated April 19, 1996, in the paragraph 
labeled i, the Examiner states "the applicants argue that Sung II Park affidavit of March 
30, 1988 states at para. 4 that measurements were taken of a superconductive sample 
on or before November 9, 1986, to the best of affiants recollection, or no later than 
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November 15, 1986. The document evidence is not deemed to support that argument, 
however." In the paragraph marked (1 ) on page 1 1 of PA, the Examiner states "plots of 
those measurements are missing. See the Cheng C. Tseui affidavit of March 30, 1998, 
para. 6." This statement comes directly out of Cheng Tseui's Declaration. 
Notwithstanding, Cheng Tseui's Declaration says the measurements were made, that 
the plots that were taken were missing. The last sentence of this paragraph states "I 
believe that they may have been inadvertently thrown away when the laboratory was 
subsequently extensively cleaned." The Examiner further states "a hand-drawn 
diagram with the indication of a vacuum pumped down on November 8, 1988 also is not 
deemed to show that the measurements were taken." The Examiner is referring to 
paragraph 5 of the Cheng Tseui Declaration and Exhibit C which contains the 
hand -drawn figure. 

At paragraph (2) of page 1 1 of the Examiner's Action dated April 1 9, 1 996, the 
Examiner points to cablegrams sent by Dr. Greene to applicants in Zurich which are 
attached as Exhibit B to his Declaration. The Examiner states "Dr. Greene reports that 
no indication of superconductivity has been seen in his specific heat measurements for 
temperature 4-35°K." The Examiner fails to note that in the same cablegram dated 
November 11,1 986, Dr. Greene states "this is not really too surprising given the very " 
broad transition to have found in resistivity and susceptibility." The Examiner 
acknowledges that "Exhibit C has pages dated December 1 , 1 986 on in Exhibit D, 
which actually has plots and resistance versus temperature dated as early as 
December 3, 1986." The Examiner is conceding that high T c superconductivity was 
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measured on the samples which the very same set of cablegrams and affidavit say 
were in the United States in the middle of November 1986. Consequently, by 
Examiner's own admission, samples which were in the United States were clearly 
shown to be superconducting as of December 3, 1986. Consequently, the samples that 
were in the United States as of November 9 were inherently superconducting. It is clear 
from the same declarations that Applicants' were communicating with Dr. Greene. It is 
noted that Dr. Greene's cablegram dated November 25, 1986 to applicants states he 
will resume work on the new superconductor and that not much will happen because of 
the Thanksgiving Holiday until the following week. There are cablegrams dated 
November 26, December 1 , December 2, 1986 related to high T c superconductivity. Dr. 
Greene's Exhibit C has notebook pages dated December 1 , 1986 to December 5, 1986. 
The December 5, 1 986 shows T c of 26°K and 30°K. Exhibit D show a plot of R vs. T 
dated December 8, 1986. Clear reduction to practice is shown and clear diligence is 
shown from prior to the date of the Asahi Shinbum article. This was clearly done in 
close correspondence with the applicants. Thus, the facts clearly shown applicant's 
can swear behind the Asahi Shinbum reference. 

The Examiner repeats the same arguments in the final rejection without rebutting 
Applicants' arguments and proof that their conception was in this country at their 
direction and that their co-inventors in this country under their direction diligently 
pursued a reduction to practice in this country the earliest date of which according to 
the Examiner is December 3, 1986. 
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Applicants Invention Was Reduced To Practice In the US Before 

The Asahi Shinbum Article 

Attachment C of this Brief is a copy of a letter from C. W. Chu to Applicants dated 
December 3, 1986. This letter states: 

This is just to inform you that my group at the U. of Huston has 
reproduced your results (Z. Phys. B 64, 189 (86)) three weeks ago. ... I 
believe it is superconductivity. 
A journal article is an invitation to any one to reproduce the work reported therein . 
Thus a reader of the article is for that purpose under the diredtion and control of the 
author. Thus Applicants invention was reduced to practice in this country prior to the 
date of the Asahi Shinbum article at the direction and control of Applicants. 

The Examiner in the final rejection repeats the earlier rejection stating: 

i. The applicants argue that the Sung 1 1 Park Affidavit of March 30, 
1988 states at para. 4 that measurements were taken of a 
superconductive sample on or before November 9, 1986, to the best of 
the affiant's recollection, or no later than November 15, 1986. The 
documentary evidence is not deemed to support that argument, however. 
SeeMPEP 715.07. 

(1 ) Plots of those measurements are missing. See the Chang C. Tsuei 
Affidavit of March 30, 1988, para. 6. A hand-drawn diagram with the 
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indication of vacuum pumping on November 9, 1988 also is not deemed 
to show that the measurements were taken. 



(2) Moreover, the other evidence in the record appears to show that 
high temperature superconductivity was not attained in this country as of 
November 9 or 15, 1986. The March 30, 1986 Declaration of Richard L 
Greene includes a series of cablegrams sent by Dr. Greene to the 
applicants in Zurich, Switzerland as Exhibit B. On both November 11 , 
1986 and November 14, 1986, Dr. Greene reports that no indication of 
superconductivity has been seen in his specific heat measurements for 
temperatures of 4-35'K. Exhibit C has pages dated December 1 , 1986 on, 
and Exhibit D, which actually has plots of resistance vs. temperature, has 
an earliest date of December 3, 1 996. 

i. The applicants argue that "Praveen Chaudhari brought these 
samples back to the U.S. when he returned after visiting (the inventors) on 
or about October 16, 1986. When these samples came into the United 
States since they were inherently superconductive as claimed, the 
invention was essentially reduced to practice in the United States on that 
date." As stated before repeated above, however, the applicants were 
unable to show the attainment of superconductivity any earlier than 
December 3, 1986 in this country. Again, the present invention is directed 
to the method of superconducting electricity. That method apparently was 
not reduced to practice before December 3, 1 986. 

ii. The applicants further urge that they have shown clear diligence 
from before November 28, 1986 until actual reduction at or around 
December 3, 1986. Nevertheless, the actual reduction in this country is 
deemed to have occurred on December 3, 1986, which is after the 
publication date for the reference. 
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iii. The applicants assert that they should be entitled to a one-year 
grace period for their own published invention, but this prior art rejection is 
based on 35 USC 102(a) because the author of that reference is a 
different inventive entity. 

1 9 The applicants' proposed priority date for the EPO application is 
January 23, 1987, which is after the December 1986 dates show by the 
Richard L. Greene Affidavit. 



In these repeated rejections the Examiner has not responded to Applicants' 
arguments and thus has not rebutted any of them. Therefore, the Examiner concedes 
that Applicants' conception was in this country at their direction prior to the date of the 
Asahi Shinbum article and that coworkers in this country at Applicants' direction 
diligently reduced their invention to practice in the United States. Applicants petitioned 
for withdrawal of the final rejection requesting the reasons for why the 1 .132 affidavits 
submited did not effectively swear behind the Asahi Shinbum article. The petition was 
denied by the Director of Group 1700 without rebutting applicants proof of conception 
and diligence. Therefore, the Director of Group 1700 concedes that Applicants' 
conception was in this country at their direction prior to the date of the Asahi Shinbum, 
article and that coworkers in this country at Applicants' direction diligently reduced their 
invention to practice in the United States. This necessarily requires a finding that 
the Asahi Shinbum article is not a valid §102 reference. 



YO987-074BY 



08/303,561 



Therefore, the Board is respectfully requested to reverse the rejection of claims 
24-26, 86-90, 96-135 and 137-177 under 35 (JSC § 102(a) as anticipated by Asahi 
Shinbum article. 
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CLAIM REJECTIONS - 35 USC § 103 

Claims 24-26, 86-90, 96-135 and 137-177 have been rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Asahi Shinbum article. 

Claim 136 has been allowed over the Asahi Shinbum article since according to the 
Examiner the examples in the present specification are deemed to show criticality for 
the formula of claim 136. 

Since the present application was filed within one year of Applicants' article, 
Applicants' article is not a reference as to them (even though it would be a reference as 
to a third party). Thus the only portion of the Asahi Shinbum article relevant to 
Applicants' claims is: 

A new ceramic with a very high T c of 30K of the superconducting transition 
is an oxide compound of La and Cu with Barium which has a structure 
of the so-called perovskite and shows metal-like properties. 

Since the Asahi Shinbum article refers to "T c of 30K" and since each of 
Applicants claims recites T c > 26 °K, the Asahi Shinbum article alone cannot anticipate 
T c > 26 °K since to be an anticipation a reference must contain all the limitations of the 
claim it is said to anticipate. Also, the Asahi Shinbum article provides no teaching of 
how to made the "new ceramic". A reference which does not provide a method of 
making a composition cannot anticipate a claim to the composition and thus to a use of 
that new composition. Also, the Asahi Shinbum article has no specific embodiment of 
the new composition. Thus it cannot anticipate under 35 USC 1 02. If as to 
Applicants the Asahi Shinbum article is not a valid .§102 reference , the Asahi 
Shinbum article cannot render Applicants' claims obvious since to do so would render 
the Asahi Shinbum article a valid .§102 against Applicants. 
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As state above the examiner's characterization of the Asahi Shinbum article does 
not accurately represent the teaching of this article. 

Applicants 1 article which is incorporated in applicants' specification and priority 
document is directed to a Ba-La-Cu-0 system. Applicants' article was submitted for 
publication on April 17, 1986 to Z. Phys. B from the IBM Zurich Research Laboratory in 
Switzerland. Thus the only teaching in the Asahi Shinbum article relevant to Applicants' 
claimed invention is the teaching in Applicants' article which is incorporated by 
reference in the present application and referred to in the priority document. The Asahi 
Shinbum article provides no teaching relevant to applicants' claimed invention other 
than the teaching in Applicants' article on how to make the ceramic "newly discovered" 
by applicants. The Asahi Shinbum article states the Applicants' "newly discovered" 
ceramic "is an oxide compound of La and Cu with Barium which has a structure of the 
so-called perovskite and shows metal-like properties". This is described in detail in 
Applicant's article. Thus the examiner is stating that it is obvious to a person of skill in 
the art to practice the invention of all of applicants non-allowed claims from the 
teaching of the Asahi Shinbum article which is the teaching of Applicants' specification 
which incorporates applicants' article by reference. Applicants note that they-received 
the Nobel Prize in Physics in 1987 for their discovery reported in applicants article. 
Since Prof. Tanaka apparently only reproduced applicants work based on applicants' 
article, he did not share in the Nobel prize. Therefore, the examiner is stating that all of 
applicants non-allowed claims are obvious in view of applicants' teaching. 
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Alternatively, the examiner is stating that all of applicant's non-allowed claims are 
obvious in view of the Asahi Shinbum article's statement that "[a] new ceramic with a 
very high T c of 30 K of the supper conductive transition has been found. ... The 
ceramic newly discovered, is an oxide compound of La and Cu with Barium which has 
a structure of the so-called perovskite and shows metal-like properties. " Thus the 
examiner is stating that once a person of ordinary skill in the art knows that "an oxide 
compound of La and Cu with Barium which has a structure of the so-called perovskite 
and shows metal-like properties " has a "a very high T c of 30 K M the inventions of all of 
applicants non-allowed claims can be made and used by such a person of ordinary 
skill in the art without any additional teaching other than what is known by a person of 
ordinary skill. 

Applicants acknowledge that if a material is known to be a superconductor, a 
person of skill in the art would know to cool the material to below the T c and to flow a 
superconducting current therein at that temperature. Prior to the date of Applicants' 
invention, which is at least as early as the date on which Applicants' article ws 
published by Z. Phys. B no one knew that transition metal oxides had a T c > 26 K 
except for Applicants. As stated above the Asahi Shinbum article describes no 
invention other than that of Applicants and is thus not a valid reference. 

Therefore, the Board is respectfully requested to reverse the rejection of claims 
24-26, 86-90, 96-135 and 137-177 under 35 USC §103 as obvious over the Asahi 
Shinbum article. 
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OBJECTION TO THE SPECIFICATION UNDER 35 USC 112 



The examiner states: 

5. The specification is objected to under 35 U.S.C. § 11 2, first 
paragraph, as failing to provide an enabling disclosure commensurate 
with the scope of the claims. 

Applicants disagree. The specification incorporates by reference Applicants' article. In 
the rejection under 35 USC 102 and 103 over the Asahi Shinbum article, the examiner 
has stated that a person of skill in the art is enabled to practice the inventions of 
applicants' non-allowed claims by the mere statement that a Ba-La-Cu-0 compound 
has been confirmed to be superconductive as described by Applicants in their article. 
The examiner's objection to the specification is inconsistent with the examiner's 
rejection under 35 USC 102(a) and 103(a). 

The text of the Asahi Shinbum article merely states that Prof. Tanaka 
reproduced Applicants' work. Thus, the Examiner has stated that all of the inventions 
of applicants' non-allowed claims are contained within the Asahi Shinbum article and 
thus are fully enable by Applicants' article. The Examiner has also rejected all of 
applicants' non-allowed claims under 35 USC §1 03(a) in view of the Asahi Shinbum 
article. This means that nothing more is needed than what is described in Applicants' 
article and ordinary skill to practice all of Applicants non-allowed claims. 

The examiner further states: 
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a. The present specification is deemed to be enabled only for 
compositions comprising Ba x La 5 - x CuOY. 

The examiner again used the terminology "deemed" which means that it is the 
examiner's "opinion". The examiner has introduced no factual evidence to support the 
examiner's "opinion" that "[t]he present specification is deemed to be enabled only for 
compositions comprising BaxLas-xCuCv" As shown below, the specification cites a 
substantially large number of specific compositions, and provides sufficient teaching to 
enable a person of skill in the art to practice Applicants' invention. 

The examiner further states: 

The art of high temperature (above 30 K) superconductors is an 
extremely unpredictable one. Small changes in composition can result in 
dramatic changes in or loss of superconducting properties. The amount 
and type of examples necessary to support broad claims increases as the 
predictability of the art decreases. Claims broad enough to cover a large 
number of compositions that do not exhibit the desired properties fail to 
satisfy the requirements of 35 USC 112. Merely reciting a desired result 
does not overcome this failure. In particular, the question arises: Will any 
layered perovskite material containing copper exhibit superconductivity? 
Also, does any stoichiometric combination of rare earth, an alkaline earth, 
and copper elements result in an oxide superconductor? 

The examiner provides no factual evidence to support the statement "[t]he art of high 
temperature (above 30 K) superconductors is an extremely unpredictable one." This is 
an opinion of the examiner. The examiner should withdraw the rejection, provide 
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factual evidence to support the opinion or submit an examiner's affidavit under MPEP 
706.02(a) qualifying himself as an expert in the art of high Tc superconductors to offer 
such a conclusory opinion. Applicants requested such an Examiner's affidavit. Since 
the Examiner has not provided such an affidavit, the Examiner's opinions should be 
disregarded. It is Applicants' teaching that controlling the amount of the constituents of 
the composition, such as oxygen content, effect the superconductive properties of the 
composition. It is a matter of routine experimentation to find the optimum constituents, 
such as oxygen content, for a particular high T c superconducting composition. 
Applicants do not have to provide experimental results for every composition that fall 
within the scope of their claims when a person of skill in the art exercising routine 
experimentation has a reasonable expectation of success following applicants teaching 
to achieve a composition through which can be flowed a superconducting current 
according to the teaching of Applicants' specification. 



According to In re Angstadt 190 USPQ 214, 218 in an unpredictable art, §112 
does not require disclosure of a test with every species covered by a claim. The CCPA 
states: 

To require such a complete disclosure would apparently necessitate a 
patent application or applications with "thousands" of examples or the 
disclosure of "thousands" of catalysts along with information as to whether 
each exhibits catalytic behavior resulting in the production of 
hydroperoxides. More importantly, such a requirement would force an 
inventor seeking adequate patent protection to carry out a prohibitive 
number of actual experiments. This would tend to discourage inventors 

YO987-074BY 55 08/303,561 



from filing patent applications in an unpredictable area since the patent 
claims would have to be limited to those embodiments which are 
expressly disclosed. A potential infringer could readily avoid "literal" 
infringement of such claims by merely finding another analogous catalyst 
complex whibh could be used in "forming hydroperoxides." 

The Examiner provides no evidence to support he examiner's statement that 
"[t]he amount and type of examples necessary to support broad claims increases as the 
predictability of the art decreases." The examiner has provided no evidence that the 
predictability of art of high Tc superconductivity is low. The Examiner's statement that 
"[c]laims broad enough to cover a large number of compositions that do not exhibit the 
desired properties fail to satisfy the requirements of 35 USC 112." implies that 
applicants claims "cover a large number of compositions that do not exhibit the desired 
properties" of high T c superconductors. The Examiner has provided no evidence to 
support the examiners' implication. In fact, the claims do not cover any compositions 
that do not exhibit the desired properties of high T c superconductors. Applicants claims 
only cover superconductors having T c > 26°K which carry a superconductive current. 
Applicants' claims are not composition of matter claims. 

The Boardr's attention is directed to the following comments from the 
specification. 

The specification states at page 1, lines 5-10, that "This 
invention relates to ... superconducting compositions including copper 

and/or transition metals." 
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The specification further states at page 5, lines 2-9 that: 

"It is another object of the present invention to provide 
novel superconductive materials that are multi-valent oxides including 
transition metals, the compositions having a perovskite-like structure." 

It is a further object of the present invention to provide 
novel superconductive compositions that are oxides including rare earth 
and/or rare earth-like atoms, together with copper or other transition 
metals that can exhibit mixed valent behavior." 

The specification further states at page 8, lines 1-11, 
that "[A]n example of a superconductive composition having high T c is the 
composition represented by the formula RE-TM-O, where RE is a rare 
earth or rare earth-like element, TM is a nonmagnetic transition metal, and 
O is oxygen. Examples of transition metal elements include Cu, Ni, Cr 
etc. In particular, transition metals that can exhibit multi-valent states are 
very suitable. The rare earth elements are typically elements 58-71 of the 
periodic table, including Ce, Nd, etc. If an alkaline earth element (AE) 
were also present, the composition would be represented by the general 
formula RE-AE-TM-O." 



YO987-074BY 



57 



08/303,561 



And at page 7, lines 14-15, the specification states that "the rare earths site can 
also include alkaline earth elements." 

The specification further states at page 11, lines 19-24, that "An example 
of a superconductive compound having a layer-type structure in accordance with the 
present invention is an oxide of the general composition RE 2 TM0 4 , where RE stands for 
the rare earths (lanthanides) or rare earth-like elements and TM stands for a transition 
metal." 

The composition RE 2 TM0 4 :RE is referred to at page 24, lines 5-9; RE 2 -xTM x 04 y is 
referred to at page 25, lines 19-21 . 

The following specific compounds are recited in the application: 

Ba 4 La5-xCu 5 05(3y) at page 10, lines 4, 10, 14. 
La 2 x Ba x Cu04- y at page 12, line 13 
La 2 -xBa x Ni04-y at page 12, line 13 
La2-xSnxNi0 4 - y at page 12, line 17 
Ce2-xCuxNi0 4 . y at page 12, line 19 
La 2 Cu0 4 at page 1 2, line 21 
La 2 Cu0 4 - y with Sn 2x substitution at page 1 3, line 1 7 
Ba 2x and Ca 2x 
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La 2 -xSnxCu04. y at page 17, line 21 
La 2 . x Ca,<Cu04.y at page 1 7, line 21 
La 2 x BaxCu04- y at page 18, line 6 
La 2 Cu0 4 :Ba at page 1 8, line 1 5 
La 2 Cu0 4 :Ba at page 24, line 6 
Nd 2 Ni0 4 :Sn at page 24, line 9 

La 2 Cu0 4 - y doped with Sn 2 \ Ca 2x and Ba 2x at page 25, lines 6-1 8 

Other compounds are given in the articles to B. Raveau, in Mat. Res. Bull., Vol. 
20 (1985) pp. 667-671, and to C. Michel et al. in Rev. Claim. Min. 21 (1984) 407, both 
of which are incorporated by reference at page 13, lines 4-5. 

The Examiner cites In re Fisher, 166 USPQ 18, In re Angstadt and Griffen, 150 
USPO 214, and In re Golianni, 195 USPQ 150, in support of the statement "[t]he 
amount and type of examples necessary to support broad claims increases as the 
predictability of the art decreases". 

The claims under appeal In re Fisher are directed to increasing the potency of 
substances containing ACTH hormones for injection into human beings. In regards.-to 
the rejection for insufficient disclosure under 35 USC 1 1 2 the CCPA states that: 



"the issue thus presented is whether an inventor with the 
first to achieve potency of greater that 1 .0 for certain types 
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of compositions, which potency was long designed because 
of its beneficial effects on humans, should be allowed to 
dominate all compositions having potencies greater 1.0, thus 
including future compositions having potencies in excess of 
those obtainable from his teachings plus ordinary skill." 166 
USPQ 18, 23-24 (emphasis in the original). 

The CCPA goes on to say in In re Fisher that: 

"It is apparent that such an inventor should be allowed to dominate the 
future patentable inventions of others where those inventions were based 
in some way on his teachings. Such improvements, while unobvious from 
his teachings, are still within his contribution, since the improvement was 
made possible by his work. It is equally apparent, however, that he must 
not be committed to achieve this dominance by claims which are 
insufficiently supported and hence, not in compliance with the first 
paragraph of 35 USC 112. That paragraph requires that the scope of the 
claims must bear a reasonable correlation to the scope of enablement 
provided by the specification to persons of ordinary skills in the art... In 
cases involving unpredictable factors, such as most chemical reactions... 
the scope of enablement obviously varies inversely with the degree of 
unpredictability of the factors involved." (166 USPQ 18, 24) 
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Applicants of the present invention have provided the first teaching that transition 
metal oxides can form a superconductor having a critical temperature in excess of 26°K, 
therefore, "is apparent that such an [applicant] should be allowed to dominate the future 
patentable inventions of others when those inventions [are based in some way on 
applicants] teaching" as stated by the CCPA in In re Fisher Supra. 

In the present invention Applicants are acknowledged to be the pioneers of high 
T c superconducting metal oxides. The Examiner has produced no evidence that 
invention which come within the scope of Applicants' claim cannot be achieved by 
persons of skill in the art based on Applicants teaching. The affidavits of Mitzi, Dinger, 
Tsuei, Shaw and Duncombe and the book of Poole et al. state it is straight forward to 
use the general principles of ceramic science to make high T c transition metal oxide 
superconductors following Applicants teaching. 

The claimed invention in re Angstadt and Griffen (190 USPQ 214) involves a 
methods of catalycally oxidizing alkylaromatic hydrocarbons to form a reaction 
comprising the corresponding hydroperoxides. The method employs catalysts. The 
Examiner rejected all the claims under 35 USC 112, first and second paragraphs. The 
Board's rational for affirming the Examiner's rejection was directed primarily to the 
enablement required of the first paragraph. 

The CCPA reversing stated that: 
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"what is a maximum concern in the analysis of whether a particular claim 
is supported by the disclosure in an application, is whether the disclosure 
contains sufficient teaching regarding the subject matter of the claims as 
enabled one of skill in the art to make and to use the claimed invention. 
These two requirements 'how to make' and 'how to use" have some times 
been referred to in combination as the "enablement requirement'... The 
relevancy may be summed up as being whether the scope of enablement 
provided to one of ordinary skill in the art by the disclosure as such as to 
be commensurate with the scope or protection sought by the claims. (190 
USPQ 21 4,47 citing In re Moore 1 69 USPQ). 

In the attached affidavits under 37 CFR 132, Dr. T. Dinger, Dr. Tsuei, Dr. Shaw, 
Mr. Duncombe and Dr. D. Mitzi state: 

"That once a person of skill in the art knows of a 
specific transition metal oxide composition which is 
superconducting above 26°K, such a person of skill in the 
art, using the techniques described in the above-identified 
patent application, which includes all known principles of 
ceramic fabrication, can make the transition metal oxide 
compositions encompassed by claims 24-26, 86-90 and 
96-108, without undue experimentation or without requiring 
ingenuity beyond that expected of a person of skill in the art. 
This is why the work of Bednorz and Muller was reproduced 
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so quickly after their discovery and why so much additional 
work was done in this field within a short period of their 
discovery." 

In the paragraph at the bottom of page 15 of the specification, it is stated that:in 
regard to compositions according to the present invention that "their manufacture 
generally follows the known principles of ceramic fabrication." Thereafter, an example 
of a typical manufacturing process is given. 

The CCPA in In re Angstadt and Griffen further states that: 

"we cannot agree with the Board that Appellants' disclosure is not 
sufficient to enable one of ordinary skill in the art to practice the invention 
without undue experimentation. We note that many chemical processes 
and catalytic processes particularly, are unpredictable, ... , and the scope 
of enablement varies inversely with the degree of unpredictability 
involved... The question, then, whether in an unpredictable art, section 
112 requires the disclosure of a test with every species covered by a 
claim. To require such a complete disclosure will apparently necessitate a 
patent application or applications with 'thousands ' of examples... . More 
importantly, such a requirement would force an inventor to seek adequate 
patent protection to carry out a prohibited number of natural experiments. 
This would tend to discourage inventors in filing patent applications in an 
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unpredictable area since the patent claim would have to be limited those 
embodiments which are expressly disclosed. A potential infringer could 
readily avoid 'infringement of such claims' by merely finding another 
analogous (example) which could be used..." 190 USPQ 124, 218. 

The CCPA in In re Angstadt further goes on to say 

"having decided that appellants are not required to disclose every species 
encompassed by the claims even in an unpredictable art such as the 
present record presents, each case must be determined on its own facts." 
190 USPQ 214, 218. (emphasis in the original). 

In regards to the catalyst In re Angstadt and Griffen CCPA further states: 

"since appellants have supplied the list of catalysts and have taught how 
to make or how to use them, we believe that the experimentation required 
to determine which catalyst will produce hydroperoxide would not be undo 
and certainly would not 'require ingenuity beyond that to be expected of 
one of ordinary skill in the art'. 190 USPQ, 214, 218 in re Field v. 
Connover 1 70 USPQ, 276, 279 (1 971 ). 

As stated in the affidavits of Dr. Dinger, Dr. Tsuei, Dr. Shaw, Mr. Duncombe and 
Dr. Mitzi, to make the high temperature superconductors encompassed by Applicants' 
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claims, using the teaching of the present invention would not require ingenuity beyond 
that expected of one of ordinary skill in the art. 

The CCPA in In re Angstadt further states that: 

"the basic policy of the Patent Act, which is to encourage disclosure of 
inventions and thereby to promote progress in the useful arts. To require 
disclosures in patent applications to transcend the level of knowledge of 
those skilled in the art would stifle the disclosure of inventions in fields 
man understands imperfectly." 190 USPQ 214, 219. 

The CCPA further states that: 

"the certainty which the law requires in patents is not greater than is 
reasonable." 242 USPQ, 270-271, cited in In re Angstadt. 190 USPQ 
214, 219. 

In re Angstadt furter states at 190 USPQ 219: 

We note that the PTO has the burden of giving reasons, supported 
by the record as a whole, why the specification is not enabling. In re 
Armbruster, 512 F.2d 676, 185 USPQ 152 (CCPA 1975). Showing that 
the disclosure entails undue experimentation is part of the PTO's initial 
burden under Armbruster; this court has never held that evidence is 
necessary for any experimentation, however slight, is sufficient to require 
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the applicant to prove that the type and amount of experimentation 
needed is not undue. 

By calling the claimed "invention" the "scope of protection sought" 
the dissent obscures the problem and frustrates the intended operation of 
the patent system. Depriving inventors of claims which adequately protect 
them and limiting them to claims which practically invite appropriation of 
the invention which avoiding infringement inevitably has the effect of 
suppressing disclosure. What the dissent seem to be obsessed with is 
the thought of catalysts which won't work to produce the intended result. 
Applicants have enabled those in the art to see that this is a real 
possibility, which is commendable frankness in a disclosure. Without 
undue experimentation or effort or expense the combinations which do 
not work will readily be discovered and, of course, nobody will use them 
and the claims do not cover them. The dissent wants appellants to make 
everything predictable in advance, which is impracticable and 
unreasonable. 

We hold that the evidence as a whole, including the inoperative as 
well as the operative examples, negates the PTO position that persons of 
ordinary skill in this art, given its unpredictability, must engage in undue 
experimentation to determine which complexes work. The key word is 
"undue," not "experimentation." 

The only facts which the Examiner offers as evidence of unpredictability are 
examples provided in Applicants' specification. The CCPA in In re Angstadt says that 
this is "commendable frankness" which is not to be held against Applicants. The 
Examiner has provided no evidence that a person of skill in the art has to engage in 
undue experimentation to practice Applicants non-allowed claims. The affidavits of 



YO987-074BY 



66 



08/303,561 



• 



Mitzi, Dinger, Tsuei, Shaw and Duncombe and the book of Poole et al. indicate that 
persons of skill in the art do not have to engage in undue experimentation to practice 
Applicants' invention. 

The Examiner cited In re Colianni 195 USPQ 150 which applicants believe is not 
on point since in In re Colianni "[t]here is not a single specific example or embodiment 
by way of an illustration of how the claimed method is to be practiced." (195 USPQ 
150, 152). In contradistinction as noted above, there are numerous examples cited in 
applicants' specification and incorporated references. Thus this decision is not on 
point. 

"Showing that the disclosure entails undue experimentation is part of the PTO's 
initial burden." In re Armbruster 185 USPQ 152, 504. 

"The practical approach followed consistently by [the CCPA] places the initial 
burden on the PTO to show that the enabling disclosure is not commensurate in scope 
with the claim. Upon such a showing, the burden of rebuttal shifts to applicants". In re 
Coliani 195 USPQ 150. 

"However, [the CCPA] has made it clear that the Patent and Trademark Office 
must substantiate its rejections for lack of enablement with reasons" In re Armbruster 
185 USPQ 152, 153. 



YO987-074BY 



67 



08/303,561 



The Examiner has merely asserted without support that "the art of high 
temperature superconductivity is unpredictable...". 

The CCPA in In re Marzocchi, 58 CCPA 1069, 439 F. 2d 220, 169 USPQ 367, 
369-370 (1971) states: 

"The only relevant concern of the Patent Office under these 
circumstances should be over the truth of any such assertion. The first 
paragraph of §112 requires nothing more than objective enablement. 
How such a teaching is set forth, either by the use of illustrative examples 
or by broad terminology, is of no importance. 

As a matter of Patent Office practice, then, a specification disclosure 
which contains a teaching of the manner and process of making and 
using the invention in terms which correspond in scope to those used in 
describing and defining the subject matter sought to be patented must be 
taken as in compliance with the enabling requirement of the first 
paragraph of §112 unless there is reason to doubt the objective truth of 
the statements contained therein which must be relied on for enabling 
support. Assuming that sufficient reason for such doubt does exist, a 
rejection for failure to teach how to make and/or use will be proper on that 
basis; such a rejection can be overcome by suitable proofs indicating that 
the teaching contained in the specification is truly enabling... 



YO987-074BY 



08/303,561 



[l]t is incumbent upon the Patent Office, whenever a rejection on this 
basis is made, to explain why it doubts the truth or accuracy of any 
statement in a supporting disclosure and to back up assertions of its own 
with acceptable evidence or reasoning which is inconsistent with the 
contested statement. Otherwise, there would be no need for the applicant 
to go to the trouble and expense of supporting his presumptively accurate 
disclosure. [Emphasis in original footnote deleted]. 

Applicants have enclosed herewith affidavits of Dr. Mitzi, Dr. Tsuei, Dr. Shaw, 
Mr. Duncombe and Dr. Dinger under 37 CFR 132 which state, as quoted above, that 
once a person of skill in the art knows of applicants' work, the compositions 
encompassed by the claims under experimentation, can be made using the teaching of 
applicants without undue experimentation. 

Thereby rebutting the Examiner's statement that: 

"[the specification ... [fails] to provide an enabling disclosure 
commensurate with the scope of the claims." 
ee@@ 

The Examiner cites In re Cooks and Cosden Oil v. American Hoechst to support 

the statement "[c]laims broad enough to cover a large number of compositions that do 

not exhibit the desired properties fail to satisfy the requirement of 35 USC 112." 
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Applicants claims do not read on any inoperative specifies since Applicants' claims are 
method of use claims. A composition which does not have a T c > 26°K is not within the 
scope of the claims. Thus these decisions are not on point. 

The Examiner cites In re Corkill as support for this statement "[m]erely reciting a 
desired result does not overcome this failure". The CAFC held "[c]laims which include a 
substantial measure of inoperatives ... are fairly rejected under 35 USC 112." 
Applicants' claims include no inoperatives. Since Applicants claims are method of use 
claims they are functional and thus exclude inoperatives. "[T]he use of functional 
language is sanctioned specifically by ... section 112." In re Angstadt 190 USPQ 214, 
217. 

The Examiner cited Brenner v. Manson for the statement "a patent is not a 
hunting license. It is not a reward for the search, but a reward for its successful 
conclusion." The claim in question was a method of making a composition. The 
composition had no known use. The method was found to lack utility and thus is not be 
patentable. This is not relevant to §112, first paragraph. Thus this decision is not on 
point. Moreover, Applicants have had a successful conclusion, they won a Nobell Prize 
and initiated and enabled the high T c transition metal oxide art. 

The Examiner queries "[w]ill any layered perovskite material containing copper 

exhibit superconductivity?" and "does any stoichiometric combination of rare earth, an 

alkaline earth, and copper elements result in an oxide superconductor?" Since 

applicants claims are directed to methods of using oxide compositions, applicants' 
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claims read on only those layered perovskite materials which exhibit superconductivity 
with a T c > 26 °K and do not read on methods of use of oxide compositions which are 
not superconductive. Thus the Examiner's queries is not relevant to applicants claims. 
Applicants are not claiming a composition which is a high T c superconductor. Thus 
applicants claims do not read on any layer perovskite, or any other stoichiometric 
combination, but only those carrying a high T c superconducting current. Method of use 
claims are inherently narrower in scope than composition claims. 

The paragraph bridging pages 13 and 14 refer to Ba-La-Cu-0 systems having 
different crystallographic phases having Cu 3+ and Cu 2+ ions or Ni 3+ and Ni 2+ ions. 

Claim 103 of the present invention recites "a copper oxide compound having a 
layer-type-perovskite-like crystal structure, the copper oxide compound including at 
least one rare-earth or rare-earth-like element, and at least one alkaline-earth element". 
In regard to the stated elements, the rare earth elements are defined in the 
specification at pate 7, lines 9-12 to the "a group IIIB element, such as La." Group IIIB 
includes Sc, Y, La and Ac, rare earth-like or near rare earth. The rare earth elements 
are elements 58 to 71 . This group contains four elements from group IIIB and fourteen 
elements from the rare-earth for a total of 18 elements. The alkaline earths contain the 
elements of Group A which has 6 elements. 

The Examiner further states: 
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It should be noted that at the time the invention was made, the theoretical 
mechanism of superconductivity in these materials was not well 
understood. That mechanism still is not understood. Accordingly, there 
appears to be little factual or theoretical basis for extending the scope of 
the claims much beyond the proportions and materials actually 
demonstrated to exhibit high temperature superconductivity. A "patent is 
not a hunting license. It is not a reward for the search, but a reward for its 
successful conclusion".' 

The Examiner has provided no evidence to support the statement "that at the time 
the invention was made, the theoretical mechanism of superconductivity in these 
materials was not well understood. That mechanism is still not understood." Applicants 
request the Examiner to introduce evidence to support this statement or to place an 
Examiner's affidavit under MPEP 706.02(a) qualifying the Examiner as an expert to 
make this statement. The Examiner further states "there appears to be little factual or 
theoretical basis for extending the scope of the claims much beyond the proportions 
and materials actually demonstrated to exhibit high temperature superconductivity." 
This is the Examiner's unsupported opinion. The five affidavits of Mitzi, Dinger, Tsuei, 
Shaw and Duncombe under 37 CFR 1 .1 32 and the book to Poole et al. described 
below provide factual evidence supporting Applicants position that once a person of 
skill in the art knew from Applicant's article that transition metal oxides were high Tc 
superconductors, it was a matter of routine application of the general principles of 
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ceramic science to fabricate transition metal oxide superconductors other than those 
actually made by applicants. Quoting "Brenner v. Manson", 283 US 518, 148 USPQ 
689, the Examiner further states that a "patent is not a hunting license. It is not a 
reward for the search, but a reward for its successful conclusion." The evidence 
introduced by Applicants clearly shows that Applicant's article upon which the present 
application is based had a very successful conclusion. Applicants started the field of 
high Tc superconductivity. All the further developments were based on Applicants 
teaching. Moreover, the issue in Brenner v. Manson was the patentability of a method 
to fabricate a composition. The composition had no use. The method was found not 
patentable for lack of utility. To issue a patent for such a process would be granting a 
hunting license for a utility that may occur in the future. This case has noting to do with 
§112 enablement. 

In view of the above Applicants request the Board to reverse the Examiner's 
objection to the specification. 
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CLAIM REJECTIONS UNDER 35 USC §112, FIRST PARAGRAPH 

Claims 24-26, 86-90, 96-113, 129-131, 134, 135, and 139-177 are rejected 
under 35 U.S.C. § 1 1 2, first paragraph, for the same reasons set forth by the Examiner 
in the objection to the specification. Applicants disagree for the same reasons why 
Applicants disagreed to the objection to the specification above. The Examiner 
provides specific comments only in regards to claims 24, 86, 88, 96 and 103. 

Applicants disagree with the Examiner's statement that Applicants' arguments 
filed April 11, 1996, January 3, 1996, and September 29, 1995, paper nos. 53, 50, and 
5 1 , as well as the Affidavits filed September 29, 1 995 and January 3, 1 996, paper nos. 
49 and 52, have been fully considered but they are not deemed to be persuasive. The 
arguments of those papers are incorporated herein by reference. 

The Examiner further states: 

"The additional case law and arguments by the applicants have been duly 
noted. For the reasons that follow, however, the record as a whole is 
deemed to support the initial determination that the originally filed 
disclosure would not have enabled one skilled in the art to make and use 
the invention to the scope that it is presently claimed." 
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The Examiner again uses the word "deemed", that is, it is the Examiner's opinion 
unsupported by any factual evidence. The quoted passage is completely contrary to 
the Examiner's rejection under 35 USC 102(a) and 103(a). Under these rejections the 
Examiner found the Asahi Shinbum article would have enabled one skilled in the art to 
make and use the invention to the scope that it is presently claimed. As noted above, 
the Asahi Shinbum article relies upon Applicants article. Applicants' view is further 
supported by the five affidavits of Mitzi, Tsuei, Dinger, Shaw and Duncombe under 37 
CFR 1 .1 32 and the book of Poole which will be described below and which states that 
once it was known from Applicants article that transition metal oxides were 
superconductive at temperatures above 26°K, other high Tc transition metal oxides 
could be made by a person of skill in the art using the teaching of Applicants and the 
general teachings of ceramic science. 

The Examiner further states: 

ii. The applicants quote several passages from their specification at 
pp. 13-15 of their September 29, 1995 Amendment, but the issue is the 
scope of enablement, not support. The present disclosure may or may 
not provide support for particular embodiments, but the issue here is the 
scope to which that disclosure would have taught one skilled in the art 
how to make and use a composition which shows the onset of 
superconductivity at above 26°K. 
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Applicants are not required to provide experimental evidence for every species 
within the scope of their claims. The entire filed of high T c superconductivity is based 
on Applicants' work, in particular, on Applicants' article. This affidavit of James W. 
Leonard under 37 CFR 1.132 submitted on December 15, 1998 states that 5,689 
articles cited Applicants' article (Z. FurPhys. B, 64, pp. 185-193 (September 1986). 
This is clear evidence that Applicant article originated and enabled the filed of high T c 
superconductivity. It is clear by the facts presented by Applicants that they "have taught 
one of skill in the art how to make and use a composition which shows the onset of 
superconductivity at above 26°K". The Examiner has introduced no factual evidence to 
the contrary. The Examiner merely "deems" that Applicants' claims are not enabled. 

The Examiner further states: 

iii. Construed in light of that issue, the invention is not deemed to have 
been fully enabled by the disclosure to the extent presently claimed. 

The Examiner again "deems" Applicants claims not enabled without factual 
support. 

The Examiner further states: 

(1 ) In their September 29, 1 995 Amendment, the applicants argue that 
their disclosure refers to "the composition represented by the formula 
RE-TM-0, where RE is a rare earth or rare earth-like element, TM is a 
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nonmagnetic transition metal, and 0 is oxygen", and list several species 
such as "La2-xBa x Cu04-y" which they indicate are found in the present 
disclosure. 

Applicants disagree. The passages quoted in the September 29, 1995 
amendment lists numerous specific compositions and generic formula as indicated 
above. The listed species were preferred embodiments at the time of filing the present 
application. Preferred embodiments do not provide a limitation to the broad scope of 
applicants teaching. 

The Examiner further states: 

(2) Notwithstanding that argument, it still does not follow that 

the invention is fully enabled for the scope presently claimed. The claims 
include formulae which are much broader than the RE-TM-0 formula cited 
in the disclosure. Claim 24 recites "a transition metal oxide", claim 88 "a 
composition", and claim 96 "a copper-oxide compound". 

As noted above the specification at page 1 , line 5-1 0, states "[t]his invention . 
relates to ... superconducting compositions including copper and/or transition metals." 
And at page 5, lines 5-9 "[i]t is [an] ... object of the present invention ... to provide novel 
superconductive compositions that are oxides." 

The Examiner further states: 
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(a) The present specification actually shows that known forms of "a 
transition metal oxide", "a composition", and "a copper-oxide compound" 
do not show the onset of superconductivity at above 26°K. At p. 3, line 
20, through p. 4, line 9, of their disclosure, the applicants state that the 
prior art includes a "Li-Ti-0 system with superconducting onsets as high 
as 1 3.7°K. " Official Notice is taken of the well-known fact that Ti is a 
transition metal. That disclosure also refers to "a second, non-conducting 
CuO phase" at p. 14, line 18. 

Applicants claims are directed to "transition metal oxides", "a composition" and "a 
copper-oxide compound" having a T c in excess of 26°K which js carrying a 
superconducting current. Applicants claims do not include in the claimed method 
compositions having T c < 26°K. Thus the examples on page 3, line 20 - page* 4, line 9, 
are not included in applicants claims. That these are transition metal oxides having T c 
< 26°K does not mean that Applicants' claims directed to transition metal oxides, 

compositions and copper oxides having T c > 26°K are not enabled. Applicants provide 
the teaching on how to fabricate such oxides having T c > 26°K. The "second 

non-conducting CuO phase" referred to at page 14, line 18, again does not mean that 
applicants claims are not enabled. Applicants statements at page 14 is part of 
applicants teaching on how to achieve an oxide having a T c > 26°K. The Examiner is 
attempting to use Applicants complete description of their teaching to show lack of 
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enablement when, in fact, this complete teaching provides full enablement by showing 
how samples are and are not to be prepared. Applicants have claimed their invention 
functionally, that is, as a method of use so the Applicants' claim do not read on 
inoperable species. What the Examiner "seems to be obsessed with is the thought of 
[transition metal oxides] which won't work to produce the intended result. Applicants 
have enabled those of skill in the art to see that this is a real possibility which is 
commendable frankness in a disclosure." In re Angstadt, Supra. 

The Examiner further states: 

(b) Accordingly, the present disclosure is not deemed to have been 
fully enabling with respect to the "transition metal oxide" of claim 24, the 
"composition" of claim 88, or the "copper-oxide compound" of claim 96. 

Again without facts the Examiner "deems" Applicants' claims not enabled and for 
the reasons given above applicants disagree. The only attempt at a factual support for 
the Examiner's statement are the examples provided by Applicants which show T c < 
26°K. Applicants provide this teaching so that a person of skill in the art will be fully 
informed on how to practice Applicants invention. 

The Examiner further states: 



YO987-074BY 



08/303,561 




(3) The examples at p. 1 8, lines 1 -20, of the present specification 
further substantiates the finding that the invention is not fully enabled for 
the scope presently claimed. 

(a) With a 1 : 1 ratio of (Ba, La) to Cu and an x value of 0.02, the 
La-Ba-Cu-0 form (i.e., "RE-AE-TM-0", per p. 8, line I 1) shows "no 
superconductivity". 

This part of Applicants' teaching providing a complete teaching which permits a 
person of skill in the art to be fully enabled to practice Applicants 1 claimed invention. 
The issue according to In re Angstadt (referred to above) is whether Applicants have 
enabled those of skill in the art to practice Applicants invention without undue 
experimentation. That a person of skill in the art has to do experimentation to 
determine suitable combinations of elements to form a composition having T c > 26°K 
through which a superconductive current flows is not an indication of a lack of 
enablement. Thus Applicants cited examples of compositions having T c < 26°K does 
not show lack of enablement. 

The Examiner further states in regards to the examples at p. 18, lines 1-20: 

(b) With a 2:1 ratio of (Ba, La) to Cu and an x value of 0.15, the 
La-Ba-Cu-0 form shows an onset of superconductivity at "Tc - 26°K". It 
should be noted, however, that all of the claims in this application require 

YO987-074BY 80 08/303,56 1 



the critical temperature (Tc) to be "in excess of 26°K" or "greater than 
26'K". 

Applicants do not believe that an on set of a T c at 26°K is different than and 
greater than 26°K. Greater than 26°K can mean T c = 26°K plus some infinitesimal 
temperature. 

The Examiner further states: 

(c) Consequently, the present disclosure is not deemed to adequately 
enable the full scope of the present claims. Independent claims 86 and 
103 may require the presence of rare earth, alkaline earth, and transition 
metals, but the aforementioned examples show that superconductivity is 
still very unpredictable. Those claims cannot be deemed to be fully 
enabled. 

The Examiner again "deems" claims 86 and 103 as not fully enabled. This again 
is the Examiner's opinion. Claims 86 and 103 do not read on the examples cited in 
Applicants' specification which are superconductors having T c < 26°K. Thus these 

examples are not evidence that claims 86 and 103 are not enabled. The examples are 
part of the teaching enabling a person of skill in the art to practice the invention of 
claims 86 and 103. 
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The Examiner further states: 

iv. The applicants also have submitted [five] affidavits attesting to the 
applicants' status as the discoverers of materials that superconduct > 
26°K. Each of the affidavits further states that "all the high temperature 

superconductors which have been developed based on the work of 
Bednorz and Muller behave in a similar manner (way)". Each of the 
affidavits add "(t)hat once a person of skill in the art knows of a specific 
transition metal oxide composition which is superconducting above 26°K, 

such a person of skill in the art, using the techniques described in the 
(present) application, which includes all known principles of ceramic 
fabrication, can make the transition metal oxide compositions 
encompassed by (the present) claims ... without undue experimentation or 
without requiring ingenuity beyond that expected of a person of skill in the 
art." 

Applicants acknowledge that all five affiants are the employees of the assignee 
of the present application. (The affidavit of Shaw and Duncombe were submitted after 
the date of the final rejection and were considered as indicated by the Advisory Action 
dated February 25, 1 999). 

The Examiner states in response to the affidavits of Mitzi, Tsuei and Dinger: 
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(1 ) Those affidavits do not set forth particular facts to support the 
conclusions that all superconductors based on the applicants' work 
behave in the same way and that one skilled in the art can make those 
superconductors without undue experimentation. Conclusory statements 
in an affidavit or specification do not provide the factual evidence needed 
for patentability. 

The Examiner cited In re Lindner, 173 USPQ 356, 358 (CCPA 1972) in support 
of this statement. In In re Lindner the patent applicant submitted Rule 1 32 affidavit 
based on one example to show unexpected results for a claim of broader scope. The 
CCPA held that "[i]t is well established that objective evidence of non-obviousness must 
be commensurate in scope with the claims." In re Lindner is not on point since it does 
not deal with the issue of enablement. A single example can enable a broader scope 
claim where nothing mere is needed than what is taught by Applicants or what is taught 
by Applicants together with what is know by a person of skill in the art. 

The affidavits of Mitzi, Tsuei, Dinger, Shaw and Duncombe are statements of 
experts in the ceramic arts. The Examiner disagrees with these experts. But the 
Examiner has not submitted an Examiner's affidavit qualifying himself as an expert to 
rebut the statements of Applicants affidavits. 

The Examiner further states: 
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(2) Those affidavits do not overcome the non-enablement rejection. 
The present specification discloses on its face that only certain oxide 
compositions of rare earth, alkaline earth, and transition metals made 
according to certain steps will superconduct at >26°K. 

Applicants disagree. The affidavits of Shaw and Duncombe cites numerous 
books and articles which provide the general teaching of ceramic science at the time of 
and prior to the filing date of the present application. The affidavit of Duncombe also 
provides several hundred pages copied from Mr. Duncombe's notebooks statring from 
before Applicants' filing date. In regards to these pages, Mr. Duncombe states "I have 
recorded research notes relating to superconductor oxide (perovskite) compounds in 
technical notebook IV with entries from November 12, 1987 to June 14, 1998 and in 
technical notebook V with entries continuing from June 7, 1988 to May 1989." Mr. 
Duncombe's affidavit list some of the compounds prepared using the general principles 
of ceramic science: Yi Ba 2 CU3 O x , 

Y, Ba 2 Cu 3 0 3 , Bi 2 .i5 Sri. 98 Cai. 7 Cu 2 0 8+8 , Cap*) Sr x Cu O x and Bi 2 Sr 2 Cu O x . 
The Examiner further states: 

(3) Those affidavits are not deemed to shed light on the state of the art 
and enablement at the time the invention was made. One may know now 
of a material that superconducts at more than 26°K, but the affidavits do 
not establish the existence of that knowledge on the filing date for the 
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present application. Even if the present application "includes all known 
principles of ceramic fabrication", those affidavits do not establish the 
level of skill in the ceramic art as of the filing date of that application. 

The Examiner states that "these affidavits are not deemed to shed light on the 
state of the art and enablement at the time the invention was made," that is, it is the 
Examiner's opinion. Applicants disagree. The affidavits clearly state that all that is 
needed is Applicants' teaching and the ordinary skill of the art to practice applicants 
claimed invention. Also, 35 USC §112, does not require that enablement be 
determined "at the time the invention was made". This language appers in 35 USC 
§1 03, but not in 35 USC §1 1 2. Thus it is clear that it was not the intent of Congress to 
determine enablement at the time the invention was made in the manner suggested by 
the Examiner. All that is necessary is "[t]he specification shall contain a written 
description ... to enable any person skilled in the art ... to make and use the same." 
Applicants initiated the filed of high T c superconductors. If a person of skill in the art 
from the description in Applicants' specification can practice applicants' claimed 
invention, it is enabled. Applicants' are not required to show that a person of skill in the 
art had the knowledge prior to Applicants' invention. If this were the case Applicants 
would not be the first, sole and only inventors, since the invention would be known by 
others. Applicants teach ceramic processing methods to fabricate high T c 
superconductors. This uses general principles of ceramic science known prior to the 
filing date of the present application. Thus applicants' claims are fully enabled. The 
Examiner has provided no evidence to the contrary. The Examiner has produced no 
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evidence to demonstrate that a person of skill in the art, at the time of applicants filing 
date, could not practice the claimed invention from Applicants teaching. The utilization 
of such teaching to practice Applicants 1 claimed invention was not known prior to 
Applicants' filing date. That is Applicants 1 discovery and thus why they are entitled to 
their claimed invention. 

The Examiner further states: 

(4) It is fully understood that the applicants are the pioneers in high 
temperature metal oxide superconductivity. The finding remains, 
nonetheless, that the disclosure, is not fully enabling for the scope of the 
present claims. 

If Applicants pioneered the field of high T c superconductivity, that is, they initiated 
the substantial worldwide effort to validate their discovery and to synthesize others 
specific embodiment of their generic and specific teaching, then applicants should be 
entitled to generic claims since other based their work on applicants' teaching. 

The Examiner has cited the following seven decisions, which have been 
discussed in detail below, in support for the determination of non-enablement: In re 
Fisher . 166 USPQ 18, 24; and In re Anqstadt and Griffen . 190 USPQ 214, 218. In re 
Colianni . 195 USPQ 150, 153, 154 (CCPA 1977). In re Cook . 169 USPQ 298, 302; and 
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Cosden Oil v. American Hoechst . 214 USPQ 244, 262. In re Corkill . 226 USPQ 105, 
1009. Brenner v. Manson . 383 US 519, 148 USPQ 689. 

The Examiner has not applied the rational of these decisions. In fact, in the 
prosecution Applicant pointed out that the Examiner seems to have specifically 
avoided applying this case law and, consequently, applicants take the Examiner's 
silence as concurrence in the manner that applicants have applied this case law. In 
response to this the Examiner states "[n]ot withstanding the applicants' commentary on 
caselaw, the April 15, 1997 Office Action, paper no. 54, sets forth the factual basis for 
the determination of non-enablement at pp. 5-10." It is applicants view that the 
Examiner is misapplying this case law. 

In this regard the Examiner further states: 

(3) The applicants still further argues "that the Examiner does not 
rebut the case law and argument provided by applicants on (pages) 15-25 
of their September 29, 1995 amendment which addresses (these issues) 
in detail." The point remains, nevertheless, that there appears to be a 
concurrence as to the applicable caselaw. That caselaw speaks for itself 
What has been fully addressed in the previous Office Action and repeated 
above is the factual basis for the determination of non-enablement for the 
scope of the present invention. 
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. Case law does not speak for itself. The rule of a case depends on the facts of 
the case. The fact circumstances in the case must be compared with those of the 
present application to justify application of the decision of the case. The Examiner has 
not done this. Applicants have shown above that the case law when properly applied 
support Applicants 1 position that their claims are enabled and does not support the 
Examiner's position that the non-allowed claims are not enabled. 

The Examiner states: 

ii. The applicants urge that "their disclosure supports a substantially 
broader scope than (particular) species." With respect to transition metals, 
the applicants point to the support in their disclosure and argue that they 
were enabled for transition metals other than just copper. Again, 
however, it is noted that high temperature superconductivity is a highly 
unpredictable art. In view of the record as a whole, it is again determined 
that one skilled in the art would not have been enabled to practice the 
presently disclosed invention with transition metals other than copper. 

"The first paragraph of §1 12 requires nothing more than objective enablement , 
how such teaching is set forth , either by the use of illustrative examples or by broad 
terminology is of no importance" In re Marzochi, Supra. The Examiner has provided no 
factual evidence to support the Examiner's statement that the field of high T c 
superconductivity is unpredictable. The Examiner has attempted to support this 
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position based on Applicants' teaching. That teaching is part of Applicants' enabling 
disclosure. In the last sentence of the passage above the Examiner implies that 
applicants claims directed to copper are enabled. Applicants teach transition metals. 
Copper is a transition metal. Applicants teaching enable persons of skill in the art to 
make transition metal oxides which sustain a superconducting current at T c > 26°K. 
The Examiner has provided no factual evidence that Applicants claims are not enabled 
for transition metals. 

The Examiner states: 

iii. The applicants argue that their own examples do not support the 
determination of non-enabling scope of the invention. Nevertheless, the 
record is viewed as a whole. If the applicants could not show 
superconductivity with a Tc > 26°K for certain compositions falling within 
the scope of the present claims, it is unclear how someone else skilled in 
the art would have been enabled to do so at the time the invention was 
made. 

The Examiner incorrectly states "applicants could not show superconductivity 
with T c > 26°K for certain compositions falling within the scope of the present claims." 
The present claims are directed to a method of flowing a superconducting current in a 
composition having a Tc > 26°K. If a composition has a Tc < 26°K, a method of flowing 
a superconducting current in such a compound cannot fall within the scope of 
YO987-074BY 89 08/303,561 



# 



applicants claims. Applicants are not claiming a composition of matter. They are 
claiming their discovery, passing a superconductive current through a transition metal 
oxide having a Tc > 26°K. No one prior to applicants knew this. That is why they 
received the Nobel Prize in Physics in 1987. 

The Examiner further states that Applicants' affidavits are conclusory. The 
Examiner appears to be placing himself up as an expert in the field of 
superconductivity. Applicants requested that the Examiner submit an affidavit in the 
present application rebutting the position taken by applicants' five affiants, but the 
Examiner has not submitted an affidavit. The facts are that the five affiants are experts 
in the art, the Examiner is not. The Examiner states that those "affidavits were 
insufficient because they were conclusory only, i.e., they lacked particular facts to 
support the conclusions reached". Applicants submitted the affidavit of Peter 
Duncombe which has provided hundreds of pages of notebook entries showing that he 
fabricated superconductive transition metal oxides according to the teaching of 
applicants specification. 

The Examiner has provided no substantial evidence to support this assertion of 
non-enabling scope of the invention. It is requested that the Examiner support his 
assertion with factual evidence and not unsupported statements. 

The Examiner is applying an incorrect standard of enablement. The Examiner is 
applying a standard applicable to composition of matter. Applicants are not claiming a 
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composition of matter. As shown by applicants prior comments applicants have in fact 
fully enabled the composition of matter. Therefore, applicants have provided excess 
enablement for the claimed invention. The standard of enablement for a method of use 
is not the same as the standard of enablement for a composition of a matter. 
Notwithstanding, it is well settled law that claims to a composition of matter can 
encompass a number of inoperable species. However, Applicants' claims do not cover 
any inoperable species. The claims only encompass methods of flowing a 
superconducting current in transition metal oxides that are superconducting at 
temperatures in excess of 26°K. Those transition metal oxides that are not 
superconducting at temperatures in excess of 26°K are not encompassed by applicants 
claims reciting these limitations. Applicants note that a claim to a composition of matter 
is dominant to any use of that composition of matter and claims directed to a method of 
use of a composition of matter are necessarily of narrower scope than claims to the 
composition of matter. Applicants' claims do not encompass uses other than those 
which the claims are limited to by the use limitations recited in the claims. Applicants' 
claims are directed to what they have discovered. Therefore, applicants' claims fully 
satisfy the requirements of 35 USC 112. 

The claimed invention is enabling because it is directed to a method of use 
rather than a composition. Applicants are claiming their discovery, showing 
superconducting current in a transition metal oxides with a To 26°K. If a patent 
applicant claims a method of flowing current through a circuit having a resistive 
element, the applicant does not have to describe every method of making every type of 
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resistive element for the claim to dominate all resistive elements. Such a claim reads 
on resistive elements made of materials not known at the time of filing since the 
discovery is not the material but the method of use. Applicants discovered that a 
superconducting current can be flowed in a transition metal oxides having a Tc > 26°K. 
That is what applicants are claiming. 

Process of use claims are subject to the statutory provisions of 35 USC 112, first 
paragraph. All that is necessary to satisfy §1 12 is the statement that a superconducting 
current can be passed through a transition metal oxides having a Tc > 26°K. The 

Examiner has essentially said this by rejecting applicants non-allowed claims as 
anticipated under §1 02(a) or obvious under §1 03(a) in view of the Asahi Shinbum 
article. Applicants only allowed claim 136 was allowed over the Asahi Shinbum article 
because it showed criticality for the formula recited in claim 1 36. Since Applicants 
generic teaching does not prevent others from obtaining patents to specific formulas, 
Applicants are entitled to generic claims to their discovery. Applicants filed this 
application soon after their discovery. Applicants availed themselves of the one year 
grace period under 35 USC 102(b) by publishing their results before filing the present 
application. This was the quickest way to promote the progress of the field of high T c 
superconductivity which can have substantial societal benefits such as less expensive 
electric power and more effective medical diagnostic tools. It is a policy of the United 
States Constitution, which establishes the United States Patent System, to encourage 
early disclosure of inventions to promote the progress of the useful arts. The 
Examiner's position that Applicants generic claims are not fully enabled frustrates this 
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policy. Applicants could have decided not to publish Applicants' article and not to file 
the present application while engaging in years of further experimentation to find all 
specific examples which had the optimal T c . If Applicants acted this way, there would 
not have been the explosive worldwide effort to fully explore and implement high T c 
transition metal oxide technology. The rationale used by the Examiner is contrary to the 
Constitutional policy to promote the progress of the useful arts by early disclosure of an 
invention. Early disclosure should not be a penalty to Applicants. Applicants are 
pioneers in discovering that transition metal oxides have Tc > 26°K. A first discoverer 
of a wheel whose specific embodiment is a solid disc rotateable about an axle can 
claim a clylindrical member adapted for rotation about the axle and for rolling on a 
surface, that is, their discovery. This claim is dominant to a latter inventor's improved 
wheel comprising spokes which has the advantage of much lighter weight than a disc. 
The latter inventor is entitle to subservient claim to the dominant claim to a wheel. 
Applicants are entitled to a dominant claim to their discovery. 

The Examiner has not shown by evidence not contained within applicants' 
teaching that the art of high Tc superconductors is unpredictable. The Examiner has 
attempted to use applicants' teaching to establish such unpredictability. The Examiner 
has essentially not responded to Applicants' comments. The Examiner has introduced 
no extrinsic evidence to support the Examiner's opinion that the field of high T c 
superconductivity is unpredictable. The Examiner has not introduced an affidavit 
qualifying himself to offer such an opinion. The Examiner merely states that his opinion 
is supported by the record as a whole. The only thing that Examiner relies on is some 
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examples referred to above which do not have T c > 26°K which as stated above is part 
of Applicants' enabling disclosure. 

In response to the resubmitted 1 .132 Affidavits of Mitzi, Tsuei and Dinger (filed 
12/16/98) and the newly provided 1.132 Affidavits of Thomas Shaw (filed 12/16/98) and 
Peter Duncombe (filed 12/21/98) the Examiner states: 

The Examiner notes the books describing the general principles of 
ceramic fabrication provided in these Affidavits. Also, the examiner notes 
that such fabrication techniques were utilized subsequently (after the filing 
date of the instant application) to produce the superconductive materials 
described in the Poole et al reference as well as the materials produced 
by Peter Duncombe (see Affidavit filed 12/21/98). 

The affidavit of Peter Duncombe provides notebook entries beginning November 
12, 1987, which is prior to Applicants filing date and prior to the Asahi Shinbum article. 
Duncombe used the general principles of ceramic science to implement the invention 
described in Applicants article. Each of the five affiants Tsuei, Mitzi, Duncombe, Shaw 
and Dinger are experts in the filed of ceramics. Each has stated the Applicants' 
claimed invention can be implemented based on Applicants teaching and with nothing 
more than the general principles of ceramic science known at the time of filing of the 
present application. 
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The Examiner stales: 



It is the examiner's maintained position that while general principles of 
ceramic fabrication were most certainly known prior to the filing date of the 
instant application, the utilization of such techniques to produce 
superconductive materials within the scope of the instant claims were not 
known. The affidavits are not effective to demonstrate enablement at the 
time of the invention was made. As stated in paper #66, page 8, one may 
now know of a material that superconduct at more than 26K, but the 
affidavits do not establish the existence of that knowledge on the filing 
date of the present application. 

The Examiner acknowledges that the fabrication techniques necessary to 
practice Applicants' invention were known prior to the filing dated of the present 
application. But the Examiner further states that the "utilization of such techniques to 
produce superconductive materials within the scope of the instant claims were not 
known". The scope of the instant claim is flowing a superconductive current in a 
transition metal oxide having a T c > 26°K. That is Applicants' discovery. That is why it 
was not known prior to Applicants' discovery. How to make this type of material was " 
known. Prior to Applicants' discovery, It was not known that they were superconductive 
with a T c > 26°K. The Examiner incorrectly states "one may now learn of a material that 
superconducts at more than 26°K, but the affidavits do not establish the existence of 
that knowledge on the filing date of the present invention." If that knowledge was 
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known by another prior to the filing date, Applicants would not have a patentable 
invention since they would not be the initial first and sole inventor. The affidavits state 
that the knowledge of how to make transition metal oxides by the general principles of 
ceramic science were known prior to the filing date. In particular, the affidavits of 
Duncombe and Shaw refer to a number of articles and texts on the general principles of 
ceramic science. One of these texts is "Structures, Properties and Preparation of 
Peroskite-type Compounds", F.S. Galasso (1969). 

Applicants note that the book "Copper Oxide Superconductors" by Charles P. 
Poole, Jr., Timir Datta and Horacio A. Farach, John Wiley & Sons (1998) support their 
position that high temperature superconductors were not difficult to make after their 
original discovery. This book shall be referred to herein as Poole et al. or the Poole 
book . The Poole book was published after Applicants' initial discovery which was 
published in Applicants' article. The Examiner states "[a]s such, it does not, provide 
evidence of the state of the art at the time the presently claimed invention was made". 

Applicants disagree. The preface of this book says "[t]his volume reviews the 
experimental aspects of the field of oxide superconductivity with transition temperatures 
from 30K to above 123K, from the time of its discovery by Bednorz and Muller in April, 
1986 until a few months after the award of the Nobel Prize to them in October, 1987." 
Thus the book reports on work done within eighteen months of Applicants' discovery in 
April 1986 and within eleven months of its publication in September, 1986. In the 
present application was filed on May 22, 1987. This passage is referring to Applicants 
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and Applicants' article referred to at page 6 of Applicants* specification. This book 
acknowledges that applicants are the discovers of the field of high temperature 
superconductivity. (See Attachment A of Applicants' response dated May 14, 1998 and 
See Attachment H of Applicants' response dated November 28, 1997). The Examiner's 
view that the skill of the art was insufficient at the time of the filing date of the present 
application is untenable in the view of Poole et al. and Applicants' 132 affidavits of 
Tsuei, Mitzi, Shaw, Dinger and Duncombe, in particular that of Peter Duncombe which 
reports data prior to the Applicants' filing date. 

Applicants note that it is generally recognized that it is not difficult to fabricate 
transition metal oxides and in particular copper metal oxides that are superconductive 
after the discovery by applicants that transition metal oxides are high T c 
superconductors. Chapter 5 of the Poole et al. book entitled "Preparation and 
Characterization of Samples" states at page 59 "[c]opper oxide superconductors with a 
purity sufficient to exhibit zero resistivity or to demonstrate levitation (Early) are not 
difficult to synthesize. We believe that this is at least partially responsible for the 
explosive worldwide growth in these materials". Poole et al. further states at page 61 
"[i]n this section three methods of preparation will be described, namely, the solid state, 
the coprecipitation, and the sol-gel techniques (Hatfi). The widely used solid-state > 
technique permits off-the-shelf chemicals to be directly calcined into superconductors, 
and it requires little familiarity with the subtle physicochemical process involved in the 
transformation of a mixture of compounds into a superconductor." Poole et al. further 
states at pages 61-62 "[i]n the solid state reaction technique one starts with oxygen-rich 
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compounds of the desired components such as oxides, nitrates or carbonates of Ba, Bi, 
La, Sr, Ti, Y or other elements. ... These compounds are mixed in the desired atomic 
ratios and ground to a fine powder to facilitate the calcination process. Then these 
room-temperature-stabile salts are reacted by calcination for an extended period 
(~20hr) at elevated temperatures (~900°C). This process may be repeated several 

times, with pulverizing and mixing of the partially calcined material at each step." This 
is generally the same as the specific examples provided by applicants and as generally 
described at pages 8, line 19, to page 9, line 5, of Applicants' specification which states 
"[t]he methods by which these superconductive compositions can be made can use 
known principals of ceramic fabrication, including the mixing of powders containing the 
rare earth or rare earth-like, alkaline earth, and transition metal elements, 
coprecipitation of these materials, and heating steps in oxygen or air. A particularly 
suitable superconducting material in accordance with this invention is one containing 
copper as the transition metal." (See Attachment A of Applicants' response dated May 
14, 1998 and See Attachment H of Applicants' response dated November 28, 1997). 
Consequently, applicants have fully enabled high Tc transition metal oxides and their 
claims. 

As stated in the affidavit of Dr. Mitzi, Dr. Dinger, Dr. Tsuei, Dr. Shaw and Mr. 
Doncombe the preface of the book by Poole et al., quoted above, the work of 
Applicants initiated the field of high temperature superconductors and these materials 
are not difficult to synthersize . And according In re Fisher "it is apparent that such an 
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inventor should be allowed to dominate future patentable inventions of others where 
those inventions were based in some way on his teaching." (166 USPQ 18, 24) 

The Examiner further states: 

Moreover, the present claims are directed to processes of using metal 
oxide superconductors, not processes of making them. Even if the Poole 
article provided direct evidence of the state of the art at the time the 
invention was made, which it apparently does not, that evidence still does 
not pertain to the issue at hand, namely, the process of using metal oxide 
superconductors to conduct electricity under superconducting conditions. 

Applicants disagree. Poole et al. Chapter X entitled "Transport Properties" 
describes a process of using metal oxides superconductors to conduct electricity under 
superconducting conditions. Section B of Chapter X is entitled "Current Flow". A copy 
of Chapter X is in Attachment B of this Appeal Brief. 

The Examiner further states in regard to Poole et al.: 

(3) Finally, the Preface states in part at A3: "The unprecedented 
worldwide effort in superconductivity research that has taken place over 
the past two years has produced an enormous amount of experimental 
data on the properties of the copper oxide type materials that exhibit 



YO987-074BY 



99 



08/303,561 



# 



superconductivity above the temperature of liquid nitrogen. ... During this 
period a consistent experimental description of many of the properties of 
the principal superconducting compounds such as BiSrCaCuO, LaSrCuO, 
TIBaCaCuO, and YBaCuO has emerged. ... The field of high-temperature 
superconductivity is still evolving ..." That preface is deemed to show that 
the field of high-temperature superconductivity continued to grow, on the 
basis of on-going basic research, after the Bednorz and Meuller article 
was published. 

The continued growth referred to in the passage from Poole et al. quoted above 
does not mean that this work is not based on Applicants' initial fundamental teaching. 
Poole et al. as quoted above states that the unprecedented amount of work done in the 
short period of time after Applicants' work was because the materials "are not difficult to 
synthesize." Moreover, as quoted above the CCPA In re Fisher states "such an 
inventor should be allowed to dominate future patentable inventions of otherwhere 
those inventors were based on in some way on his teachings." Moreover, the referred 
to future developments in the passage above are not necessarily patentably distinct 
from Applicants' teachings. Those who developed these compounds would have a 
reasonable expectation of success based on Applicants' teaching. The Examiner has 
provided no evidence to the contrary. 

The Examiner acknowledges that the three affidavits of Dr. Tsuei, Dr. Dinger and 
Dr. Mitzi which were signed in May of 1998 states that the present application "includes 
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all known principles of ceramic fabrication known at the time the application was filed." 
However, the Examiner further states that the "additional indication also is considered 
to be a conclusory statement unsupported by particular evidence". The advisory action 
dated February 25, 1998 acknowledges the revised 1.132 affidavits of Mitzi, Tsuei and 
Dinger (filed 12/16/98) and the newly provided affidavit of Shaw (filed 12/16/98) and 
Dumcombe (filed 12/21/98). These revised and additional affidavits cite numerous 
articles and books, all published before the Applicants' filing date, which provide 
evidence of the general teaching of ceramic science, and in particular, ceramic 
fabrication techniques for transition metal oxides, more particularly for Perovskites and 
most particularly for the type of Perovskites of Applicants' preferred embodiments. 
Applicants disagree that their affidavits are conclusory. The facts are provided by 
Poole et al. The affidavits corroborate what Poole et al. states. 

Claims 134, 135, and 137-142 were rejected under 35 U.S.C. 112, first 
paragraph, as based on a disclosure which is not enabling. The Examiner states 
"[e]ach of claims 134, 135, and 137-142 provide for a superconductor "having a Tc 
greater than 26°K", but those claims do not provide for a step of - maintaining said 
(superconductor) at a temperature less than said Tc". These claims have been 
amended by the amendment after final rejection dated June 14, 1999, to include the 
steps of maintaining the appropriate temperature for superconductivity as suggested by 
the Examiner. 



YO987-074BY 



101 



08/303,561 



In view of these arguments the Board is requested to reverse the Examiner's 
rejection of claims 24-26, 86-90, 96-1 13, 129-131, 134, 135, and 139-177 as not 
enabled under 35 USC 1 1 2, first paragraph. 
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REJECTIONS UNDER 35 USC 112, SECOND PARAGRAPH 

Claims 86-87, 96-108, 1 15, 1 18, 120, 122, 123, 129-135, and 137-142 are 
rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In paragraph 6-7 on page 1 2-1 6 of the final rejection, Claims 86-87, 96-1 08, 1 1 5, 
1 1 8, 1 20, 1 22, 1 23, 1 29-1 35 and 1 37-1 42 have been rejected under 35 USC 1 1 2. All 
changes suggested by the examiner have been made by Amendment after Final 
Rejection dated June 14, 1999, except for those directed to the terms "layer-like", 
"perovskite-like", "rare-earth-like", and "layer-type". These terms occur in claims 86-87, 
96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 and 1 23. As stated by the applicants in the 
prosecution these are terms of art and well understood by persons of skill in the art. 

Claims 1 43-1 63 correspond to in claims 86-87, 96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 
and 1 23. Claims 1 43-1 63 have the same wording as claims 86-87, 96-1 08, 1 1 2, 1 1 3, 
117, 118, 122 and 123 and include all changes suggested by the examiner to overcome 
rejections of claims 86-87, 96-1 08, 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 and 1 23 claims under 35 
USC 112, second paragraph. 

The Examiner states: 
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a. With respect to claims 86-87 and 96-1 08, the terms "layer-type", 
"perovskite-like", "rare-earth-like" are vague and confusing, 
i. The question arises: What is meant by these terms? 

(1 ) The terms "layer-type" and "perovskite-like" are unclear because 
the "type" or "like" terms are deemed to be indefinite. Terms such as 
"like", "similar", and "type" are indefinite." It is suggested that "layer-type 
perovskite-like crystal structure" be changed - a substantially layered 
perovskite crystal structure -. 

In support of the Examiner's view of term such as "type" and "like", the Examiner 
cites: Ex parte Remark, 15 USPQ 2d 1498, 1500 (BPA1 1990); Ex parte Kristensen, 10 
USPQ 2d 1701 , 1703 (BPAI 1989); Ex parte Attig, 7 USPQ 2d 1092, 1093 (BPAI 1988); 
and Ex 'parte Copenhaver, 109 USPQ 118 (POBA 1955). 

Ex parte Remark is not on point since the Board found the term "and the like" in 
a claim to be indefinite under §112. Applicants claims do not use this terminology. 

Ex parte Kristensen is not on point since the Board found the term "similar" in the 
phase "for high pressure cleaning units or similar apparatus" in a claim indefinite under 
§112, second paragraph. Applicants do not use the terminology "or similar". The 
Board held with respect to the second paragraph of §112, the inquiry is "to determine 
whether the claims do, in fact, set out and circumscribe a particular area with a 
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reasonable degree of precision and particularity". In the present application the terms 
"perovskite-like", "perovskite-type", layered-like", "layered-type" and "rare-earth-like" are 
terms used in the art and these are well known and understood by a person of skill in 
the art. 

Ex parte Attig is also not on point. The Board found the term "ZSM-5-type" 
indefinite under §112, second paragraph, because the prior art cited during prosecution 
gave different meanings to the term "ZSM-5-type". But the Board did not find the use of 
the term "type" in a claim per se indefinite. The Board says "[i]t is true that the zeolites 
have been defined in various patents and claimed with the terminology "ZSM-5-type". 
However, clearly the art of record in this case, all of it cited by applicants themselves, in 
the aggregate serve to render the term indefinite rather that definite". 7 USPQ 1092, 
1093. The Examiner has not shown that the terms "perovskite-like", "perovskite-type", 
"layered-like", "layered-type" and "rare-earth-like" as used in applicants claims have 
different meanings in different cited prior art. To the contrary, Applicants have shown 
that these terms have a uniform meaning in the transition metal oxide high T c art. 

In Ex parte Copenhaver, the Board stated in regard to the terminology 
"Friedel-Graftz type" catalyst. 

"[w]e are of the view that the word "type" when appended to 
another wise definite expression so extends the scope of such an 
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expression as to render it objectionably indefinite from the stand point of 
patent law and procedures." 

We are not led to a different conclusion by the fact that the 
expression may have been used in certain technical and scientific 
publications which are not subject to the rigid legal requirements for 
definitions that apply to patent claims. The fact that the expression may 
have been used in claims of certain patents likewise does not alter our 
view on the question." 

Applicants note that Ex parte Copenhaver decided in 1955 was not cited by the 
Board in the later Board decisions cited by the Examiner. This decision has not been 
cited by any other Board or Court decision. 

The Examiner states that the term "rare earth-like element" is indefinite and that 
the terms "type and "like" are unclear. Applicants respectfully disagree. Attachment A 
of Applicants' response dated November 28, 1997 is the result of a Lexis search done 
by the undersigned attorney. This search shows the term "rare earth like" or "rare earth 
and the like" used in 68 US patents. The sections of the 68 patents where these terms 
appears are printed using the "KWICK" function of Lexis. Attachment B of Applicants' 
response dated November 28, 1997 is the results of a Lexis search done by the 
undersigned attorney. This search shows the term "rare earth like" used in the claims 
of 4 issued US patents. The sections of the claims of the 4 patents where this term 
appears in the claims are printed using the "KWICK" function of Lexis. Consequently, 
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the term "rare earth like" is a term use in the art, understood by a person of skill in the 
art and recognized as a definite term by the USPTO for use in US patent claims. 

The Examiner states that the term "perovskite-like" is indefinite. The term 
"perovskite-like" or "perovskite-type" is commonly used in the art. Attachment C of 
Applicants' response dated November 28, 1997 is the results of a Lexis search done by 
the undersigned attorney. This search shows that the terms "perovskite like" and 
"supercond!" (the "!" represents any combination of letters) are used in 107 US patents. 
The section of the 107 patents where these terms appears are printed using the 
"KWICK" function of Lexis. Attachment D of Applicants' response dated November 
28,1997 is a result of a Lexis search done by the undersigned attorney. This search 
shows the terms "perovskite like" or 'perovskite type" used in the claims of two issued 
US patents. The sections of the claims of the 2 patents where this term appears in the 
claims are printed using the "KWICK" function of Lexis. Attachment E of Applicants' 
response dated November 28, 1997 is a copy of the first page of Chapter 2 of the book 
"Perovskites and High Tc Superconductors" by F. S. Galasso, Gordon and Breach 
Scientific Publishers, 1990. Chapter 2 is entitled "Structure of Perovskite-type 
Compounds". Attachment F of Applicants' response dated November 28, 1997 is a 
copy of page 78 of the book by C. Poole, Jr. et al. Page 78 is the beginning of the - 
section entitled "D. Perovskite-type Superconducting Structures". The first paragraph of 
the section states "[i]n their first report on high -temperature superconductors Bednorz 
and Muller (the applicants) referred to their samples as 'metallic, oxygen deficient ... 
perovskite like mixed valent copper compounds.' Subsequent work has confirmed that 
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the new superconductors do indeed have these characteristics. In this section we will 
comment on their perovskite-like aspects" (insert added). Consequently, the terms 
"perovskite like" or "perovskite type" are terms used in the art and recognized as a 
definite by the USPTO for use in US patent claims. (It is noted that this passage also 
shows that the terminology "mixed valent copper compounds" is used and understood 
in the art. Applicant further notes that one of the books cited in the affidavit of Peter 
Duncombe to demonstrate the general teaching of ceramic science includes in the title 
"Perovskite-Type Compounds". This book was published in 1969 showing that this 
term was well known and understood by those of the skill in the art long before the filing 
date of the present application. 

The Poole et al. in Chapter VI on "Crystallographic Structures" states at page 
73 "[m]uch has been said about the oxide superconductor compounds being 
perovskite types, so we will begin with a description of the perovskite structure." 
(emphasis added) (See Attachment I of Applicants response dated November 28, 
1997). 

The undersigned attorney did a search in Lexis for the terms "like" in issued US 
patents. As shown in Attachment A of Applicants' response dated December 27, 1997, 
this search Lexis found 140,058 issued US patents using the terminology "like" in the 
claims. The USPTO has, therefore, accepted this terminology as definite within the 
meaning of 35 USC 1 12. A number of specific examples are provided in Attachments B 
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of Applicants' response dated December 27, 1997, to Attachment J of Applicants' 
response dated December 27, 1997, each of which are the results of a similar Lexis 
search. (Lists of the patent numbers will be provided at the request of the Board.) 
Attachment B shows that there are 443 issued US patents having the term "diamond 
like" in the claims. Attachment C of Applicants' response dated December 27, 1997, 
shows that there are 319 issued US patents having the term "diamond like carbon" in 
the claims. Attachment D of Applicants' response dated December 27, 1997, shows 
that there are 10 issued US patents having the term "halogen like" in the claims. 
Attachment E of Applicants' response dated December 27, 1997, shows that there are 
1 1 issued US patents having the term "oxygen like" in the claims. Attachment F of 
Applicants' response dated December 27, 1997, shows that there are 79 issued US 
patents having the term "ceramic like" in the claims. Attachment G of Applicants' 
response dated December 27, 1997, shows that there are 31 issued US patents having 
the term "carbon like" in the claims. Attachment H of Applicants' response dated 
December 27, 1997, shows that there are 5 issued US patents having the term "silicon 
like" in the claims. Attachment I of Applicants' response dated December 27, 1997, 
shows that there are 10 issued US patents having the term "nitrogen like" in the claims. 
Attachment J of Applicants' response dated December 27, 1997, shows that there are 
17 issued US patents having the term "copper like" in the claims. In view thereof 
applicants respectfully request the Board to withdraw the rejection of their claims as 
indefinite for using the terminology "layer-like", "perovskite like" and "rare-earth-like" 
since use of the term "like" is recognized as definite under 35 USC 1 12 by the USPTO. 
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• • 

Also the term "ceramic-like" is a term commonly used in the art. Attachment M 
of Applicants* response dated November 28, 1997 is the result of a Lexis search 
performed by the undersigned attorney using the search criteria "ceramic" with one 
word of "like" and "copper" within one word of "oxide" and "rare" within one word of 
"earth". This search identified 23 issued US patents. These patents are listed in the 
attachment using the Lexis KWICK feature which list only those portions of the patents 
where these terms appear. The search was limited to this criteria since a search on 
"ceramic" within one word of "like" identified more than 1 ,000 issued US patents and a 
search on "ceramic" within one word of "like: in the same document as "copper" within 
one word of "oxide" identified more than 1000 US patents. It is clear that the term 
"ceramic like" is well understood in the art and is thus definite. 

An affidavit under 37 CFR 1 .132 of Dr. James W. Leonard, IBM research 
librarian was submitted on December 15, 1998. Dr. Leonard did a search of articles 
referencing Applicants article J. G. Bednorz and K. A. Muller, Zeitschrift fur Physik B- 
Condensed Matter, 64 , pp. 189-193 (Sept. 1986) which is incorporated by reference in 
the specification at page 6, lines 8-10. As stated at page 6 this article is the basis for 
applicants invention. More than 5800 articles have referenced applicants' article. This is 
evidence that applicants' teaching in the present application has motivated persons of 
skill in the art to work in the field of high T c superconductivity and that applicants 
teaching has fully enabled the invention of their claims. All these articles citing 
applicants' article acknowledge that their work is based on Applicants' teaching. 
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Claims 1 12, 1 13, 1 17, 1 18, 122 and 123 have been rejected under 35 USC 1 1 2 
as indefinite for using terminology "layer-type". Applicants respectfully disagree. 

The undersigned attorney did a search in Lexis for the terms "layer-type" and the 
term "layer" preceding the term "type" by one word (layer pre/1 type). In this search 
Lexis found 225 issued US patents using this terminology in the claims. The USPTO 
has, therefore, accepted this terminology as definite within the meaning of 35 USC 112. 
Attachment A of the Applicants' response dated December 22, 1998, is the results of 
this search printed out using the .kw or "kwick" feature which prints the searched term 
and words before and after the searched term. The searched terminology appears in a 
number of forms such as "layer type", "layer-type", "layer of type". In view thereof 
applicants request the Board to reverse the rejection of claims 1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22 
and 1 23 under 35 USC 1 1 2 as indefinite for using the terminology "layer-type". 

In attachment B of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
undersigned attorney of the term "Layered like" and "layered type" in on-line non-patent 
literature prior to applicants' filing date. From Attachment B of the Applicants' response 
dated December 22, 1998, it is clear that these terms are used and understood by 
persons of skill in the art. 
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In attachment C of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
undersigned attorney of the term "rare earth like" in on-line non-patent literature prior to 
applicants' filing date. From this Attachment C it si clear that this term is used and 
understood by persons of skill in the art. This is in addition to the other evidence of the 
definiteness of this term to overcome the rejection of applicants claims as indefinite for 
using the term "rare earth like" which applicants respectfully request the Board to 
reverse 

In Attachment D of the Applicants' response dated December 22, 1998, there is 
a search done by Jim Leonard, an IBM Research librarian, at the request of the 
undersigned attorney of the term "perovskite like" in on-line non-patent literature prior to 
Applicants' filing date. From this Attachment D it is clear that this term is used and 
understood by persons of skill in the art. This is in addition to the other evidence of the 
definiteness of this term to overcome the rejection of Applicants' claims as indefinite for 
using the term "perovskite like" which applicants respectfully request the Board to 
reverse. 

The Examiner Further states: 

(1 ) The terms "layer-type" and "perovskite-like" are unclear because 
. the "type" or "like" terms are deemed to be indefinite. Terms such as 
"like", "similar", and "type" are indefinite." It is suggested that "layer-type 
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perovskite-like crystal structure" be changed -- a substantially layered 
perovskite crystal structure -. 

Applicants have said that person of skill in the art would understand (rare 
earth-like) to mean that a location occupied by a rare earth element can also be 
occupied by another element which would have chemical properties similar enough to 
the rare earth elements such that it would fit in to the lattice site occupied by the rare 
earth element and act chemically as a rare earth element. To this the Examiner has 
responded "[t]hat response does not alleviate the problem, however. Other elements 
may 'fit' into the lattice but they may not necessarily be 'rare-earth-like'". This comment 
does not address the issue. These are only about 100 elements of which 14 or 15 are 
rare-earth elements leaving about 86 other elements. It is not difficult for a person of 
skill in the art to determine which elements will behave like a rare-earth element when 
placed in the lattice. 

Claims 1 1 2, 1 1 3, 1 1 5, 1 1 7, 1 1 8, 1 20, 1 22, and 1 23 have been found to be 
indefinite for the reasons that follow. 

i. In claim 1 1 2, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

ii. In claim 113, line 5, has the terms "layer-type" and 
"perovskite-like", both of which are indefinite. 
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iv. In claim 1 1 7, line 5, has the terms "layer-type" and 
"perovskite-like", both of which are indefinite. 

v. In claim II 8, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

viii. In claim 1 22, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

ix. In claim 123, line 5, has the terms "layer-type" and "perovskite-like", 
both of which are indefinite. 

d. Applicants' arguments filed March 7, 1997 (#59) have been fully 
considered but they are not persuasive. 

These issues have been addressed above. 

Applicants have cited numerous issued U.S. patents using "type" and "like" in 
the claims. Many of these patents used the identical terminology objected to by the 
Examiner which has been used by Applicants. Many issued U.S. patents similar 
terminology to that used by Applicants. The Examiner has provided no reason for 
rejecting Applicants claims using the terminology "layer-type", "perovskite like", 
"perovskite type" and "rare earth like" under §1 1 2, second paragraph as indefinite 
when there are issued patents using these and related terms in the claims. 
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In view of these arguments applicants request the Board to reverse the rejection 
of claims 86-87, 96-1 08, 1 1 5, 1 1 8, 1 20, 1 22, 1 23, 1 29-1 35, and 1 37-1 42 as being 
indefinite under 35 U.S.C. § 1 12, second paragraph. 
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1. 

SPECIFIC ARGUMENTS AS TO EACH CLAIM 

In this section of this appeal brief the Asahi Shinbum article is referred to as ASA . 
The expression " the Asahi Shinbum article provides no teaching suggestion, motivation 
for or incentive for the limitations highlighted in the clami language above" is 
abbreviated as "ASA provides no TSMA for the limitation highlighted in the claim 
language above". In the rejection of all of applicants claims, except for claim 1 36, for 
no enablement under §112, first paragraph, the Examiner has not specifically referred 
to any of the rejected claims in paragraphs c to f on pages 6 to 12 which is the part of 
the final rejection directed to the claim rejects under §112, first paragraph. In the 
objection to the specification under §112, first paragraph the Examiner only refers to 
claims 24, 88, 96 and 103 . Applicants' comments as to dependent claims include the 
Applicants' comments as to the claims from which they depend even if not repeated. 

The best mode contemplated at the time the present application was filed was the 
subject of claim 136. Support for each of the claims and how a person of skill in the art 
cna make and use each claim is described above. 

Claim 24 recites: 

24. A method including the steps of forming a transition metal oxide 
having a phase therein which exhibits a superconducting state at a 
critical temperature in excess of 26°K, 
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maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase, and 

passing an electrical supercurrent through said transition metal oxide 
while it is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSM A for the 
limitation highlighted in the claim language above. As to enablement under §1 1 2, first 
paragraph the Examiner has provided no extrinsic evidence that a person of skill in the 
art cannot practice the invention of this claim from applicants teaching and from what is 
know to a person of skill in the art. 

Claim 25 recites: 

25. The method of claim 24, where said transition metal oxide is 
comprised of a transition metal capable of exhibiting multivalent states. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 26 recites: 

26. The method of claim 24, where said transition metal oxide is comprised of a Cu 
oxide. 

See comments for claim 24. 

Claim 86 recites: 

86. A method, comprising the steps of: 

forming a composition including a transition metal, a rare earth or rare 
earth-like element, an alkaline earth element, and oxygen, where said 
composition is a mixed transition metal oxide having a 
non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K, and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph see the discussion above. 

Claim 87 recites: 

87. The method of claim 86, where said transition metal is copper. 
See the discussion for claim 86, 

Claim 88 recites 

88. A method, including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K, maintaining said composition at a temperature in 
excess of 26°K at which temperature said composition exhibits said 
superconductive state, and 

passing an electrical current through said composition while said 
composition is in said superconductive state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
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the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 89 recites: 

89. The method of claim 88, where said composition is comprised of a 
metal oxide. 

See the comments for claim 88. 

Claim 90 recites: 

90. The metal of claim 88, where said composition is comprised of a 
transition metal oxide. 

See the comments for claim 88. 

Claim 96 recites: 

96. A superconductive method for causing electric current flow in a 
superconductive state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
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structure, the composition having a superconductor transition 
temperature T c of greater than 26 K; 

(b) maintaining the superconductor element at a temperature above 26 K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

Claim 97 recites: 

97. The superconductive method according to claim 96 in which the 
copper-oxide compound of the superconductive composition includes at 
least one rare-earth or rare-earth-like element and at least one 
alkaline-earth element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 

Claim 98 recites: 

98. The superconductive method according to claim 97 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See comments for claim 97. 

Claim 99 recites: 

99. The superconductive method according to claim 97 in which the 
alkaline-earth element is barium. 

See comments for claim 97. 

Claim 100 recites: 

100. The superconductive method according to claim 96 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 
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In addition to the comments on claim 96, as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 

Claim 101 recites: 

101. The superconductive method according to claim 1 00 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

In addition to the comments on claim 100. As the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 

Claim 102 recites: 

102. The superconductive method according to claim 101 in which 
oxygen is present in the copper-oxide compound in a 
nonstoichiometric atomic proportion. 

In addition to the comments on claim 101, as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. 

Claim 103 recites: 

103. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 
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(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one rare-earth 
or rare-earth-like element and at least one alkaline-earth element, the 
composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zerq-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 
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Claim 104 recites: 

104. The superconductive method according to claim 103 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See comments on claim 103. 



Claim 105 recites: 

105. The superconductive method according to claim 103 in which the 
alkaline-earth element is barium. 
See comments on claim 103. 



Claim 106 recites: 

106. The superconductive method according to claim 103 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 
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Claim 107 recites: 

107. The superconductive method according to claim 106 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

Claim 108 recites: 

108. The superconductive method according to claim 107 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
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person of skill in the art. As to "like" or " type" terminology being indefinite under §1 1 2, 
second paragraph, see the discussion above. 

Claim 108 recites: 

109. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said copper oxide includes at least one element selected from the 
group consisting of a Group II A element, a rare earth element and a 
Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 110 recites: 

1 10. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected 
from the group consisting of a Group II A element, a rare earth element 
and a Group III B element, where said composition is a mixed copper 
oxide having a non-stoichiometric amount of oxygen therein and 
exhibiting a superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 111 recites: 

1 1 1 . A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 



maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state; 



passing an electrical current through said composition while said 
composition is in said superconductive state; and 



said composition including a copper oxide and an element selected from 
the group consisting of Group II A element, a rare earth element and a 
Group III B element. 



As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 112 recites: 



YO987-074BY 



129 



08/303,561 



1 1 2. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §112, 
second paragraph, see the discussion above. 
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Claim 113 recites: 

1 1 3. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
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# 



As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. As to "like" or " type" terminology being indefinite under §1 12, 
second paragraph, see the discussion above. 



Claim 114 recites: 

1 1 4. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said copper oxide includes at least one element selected from the 
group consisting of a Group II A element and at least one element 
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selected from the group consisting of a rare earth element and a 
Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 115 recites: 

1 15. A method comprising the steps of: 

forming a composition including copper, oxygen and an element 
selected from the group consisting of at least one Group II A element 
and at least one element selected from the group consisting of a rare 
earth element and a Group III B element, where said composition is a 
mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater 
than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 



passing an electrical current through said composition while said 
composition is in said superconducting state. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 116 recites: 

1 1 6. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 

maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a copper oxide and at least one element 
selected from the group consisting of Group II A and at least one 
element selected from the group consisting of a rare earth element 
and a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 
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Claim 117 recites: 

1 1 7. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 
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Claim 118 recites: 



1 18. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit 
defined by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , 
the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 



(c) causing an electric current to flow in the superconductor element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 



Claim 119 recites: 

1 19. A method including the steps of forming a transition metal oxide 

having a phase therein which exhibits a superconducting state at a critical 

j 

temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 

said transitional metal oxide includes at least one element selected 
from the group consisting of a Group II A element and at lest one 
element selected from the group consisting of a rare earth element 
and a Group III B element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 120 recites: 

120. A method comprising the steps of: 

forming a composition including a transition metal, oxygen and an 
element selected from the group consisting of at least one Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element, where said 
composition is a mixed transitional metal oxide formed from said 
transition metal and said oxygen, said mixed transition metal oxide 
having a non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 



Claim 121 recites: 

1 21 . A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 

maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a transitional metal oxide and at least 
one element selected from the group consisting of Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Calim 122 recites: 

122. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal oxide compound having a layer-type perovskite-like 
crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition T c of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §1 12, second paragraph, see the discussion above. 



Calim 123 recites: 

123. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal-oxide compound having a layer-type perovskite-like 
crystal structure, the transition metal-oxide compound including at least 
one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting 
of a rare earth element and a Group III B element, the composition 
having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above, 

Calim 124 recites: 

1 24. A method including the steps of forming copper oxide having a 
phase therein which exhibits a superconducting state at a critical 
temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than 
said critical temperature to produce said superconducting state in said 
phase; 

passing an electrical supercurrent through said copper oxide while it is in 
said superconducting state; 
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said copper oxide includes at least one element selected from group 
consisting of a Group II A element, at least one element selected 
from the group consisting of a rare earth element and at least one 
element selected from the group consisting of a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 125 recites: 

125. A method comprising the steps of: 

forming a composition including copper, oxygen and an element 
selected from the group consisting of at least one Group II A element 
and at least one element selected from the group consisting of a rare 
earth element at least one element selected from the group 
consisting of a Group III B element, where said composition is a 
mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater 
than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 
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passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 126 recites: 

1 26. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature 
in excess of 26°K; 

j 

maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state; 

passing an electrical current through said composition while said 
composition is in said superconductive state; and 

said composition including a copper oxide and at least one element 
selected from the group consisting of Group II A element, at least 
one element selected from the group consisting of a rare earth 
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element and at least one element selected from the group consisting 
of a Group III B element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 127 recites: 

127. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting 

essentially of a copper-oxide compound having a layer-type 
perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group 
consisting of a Group II A element, at least one element selected 
from the group consisting of a rare earth element and at least one 
element selected from the group consisting of a Group III B element; 
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(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 
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Claim 128 recites: 



128. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a layer-type perovskite-like crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a group II A element, at least 
one element selected from the group consisting of a rare earth 
element and at least one element selected from the group consisting 
of a Group III B element, the composition having a 
superconductive-resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p=0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 
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(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. 

Claim 129 recites: 

129. A method comprising providing a composition having a transition 
temperature greater than 26°K, the composition including a rare earth or 
alkaline earth element, a transition metal element capable of exhibiting 
multivalent states and oxygen, including at least one phase that exhibits 
superconductivity at temperature in excess of 26°K, maintaining said 
composition at said temperature to exhibit said superconductivity and 
passing an electrical superconducting current through said composition 
with said phrase exhibiting said superconductivity. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 12, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 130 recites: 

130. A method comprising providing a superconducting transition metal 
oxide having a superconductive onset temperature greater than 26°K, 
maintaining said superconducting transition metal oxide at a temperature 

i 

less than said superconducting onset temperature and flowing a 
superconducting current therein. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 



Claim 131 recites: 

1 31 . A method comprising providing a superconducting copper oxide 

having a superconductive onset temperature greater than 26°K, 

• ■ i 

maintaining said superconducting copper oxide at a temperature less than 
said superconducting onset temperature and flowing a superconducting 
current in said superconducting oxide. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 132 recites: 

1 32. A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature greater than 
26°K, maintaining said superconducting copper oxide at a temperature 
less than said superconducting onset temperature and flowing a 
superconducting current therein, said composition comprising at least one 
each of rare earth, an alkaline earth, and copper. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 133 recites: 
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133. A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature greater than 
26°K, maintaining said superconducting copper oxide at a temperature 
less than said superconducting onset temperature and flowing a 
superconducting electrical current therein, said composition comprising at 
least one each of a Group III B element, an alkaline earth, and copper. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 134 recites: 

1 34. A method comprising flowing a superconducting electrical current in 
a transition metal oxide having a T c greater than 26°K and maintaining 
said transition metal oxide at a temperature less than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Calim 135 recites: 



135. A method comprising flowing a superconducting current in a copper 
oxide having a T c greater than 26°K and maintaining said copper oxide at 
a temperature less than said T c . 
As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 



Claim 136 is allowed. 

Claim 137 recites: 

1 37. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
comprising at least one each of a III B element, an alkaline earth, and 
copper oxide and maintaining said composition of matter at a temperature 
less than T c . 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 138 recites: 

138. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
comprising at least one each of a rare earth, alkaline earth, and copper 
oxide and maintaining said composition of matter at a temperature less 
than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 139 recites: 

1 39. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K, said composition 
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comprising at least one each of a rare earth, and copper oxide and 
maintaining said composition of matter at a temperature less than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 140 recites: 

140. A method comprising flowing a superconducting electrical current in 
a composition of matter having a T c greater than 26°K carrying, said 
composition comprising at least one each of a III B element, and copper 
oxide and maintaining said composition of matter at a temperature less 
than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 141 recites: 
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141 . A method comprising flowing a superconducting electrical current in 
a transition metal oxide comprising a T C >26°K and maintaining said 
transition metal oxide at a temperature less than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 142 recites: 

142. A method comprising flowing a superconducting electrical current in 
a copper oxide composition of matter comprising a T C >26°K and 
maintaining said copper oxide composition of matter at a temperature less 
than said T c . 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 143 recites: 

143. A method, comprising the steps of: 
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forming a composition including a transition metal, a group 1MB element, 
an alkaline earth element, and oxygen, where said composition is a 
mixed transition metal oxide having a non-stoichiometric amount of 
oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K, 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K, and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 144 recites: 

144. The method of claim 143, where said transition metal is copper. 
See comments for claim 143. 
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Claim 154 recites: 



145. A superconductive method for causing electric current flow in a 
superconductive state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductor transition temperature 
T c of greater than 26 K; 

b) maintaining the superconductor element at a temperature above 26 K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 146 recites: 

146. The superconductive method according to claim 145 in which the 
copper-oxide compound of the superconductive composition includes at 
least one element selected from the group consisting of a rare-earth 
element and a Group III B element and at least one alkaline-earth 
element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 147 recites: 

147. The superconductive method according to claim 146 in which the 
rare-earth or rare-earth-like element is lanthanum. 

See the comments as to claim 146 and as to "like" or " type" terminology being 
indefinite under §112, second paragraph, see the discussion above. 

Claim 148 recites: 

148. The superconductive method according to claim 146 in which the 
alkaline-earth element is barium. 

See commnets as to claim 46. 
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Claim 149 recites: 

149. The superconductive method according to claim 145 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 150 recites: 

150. The superconductive method according to claim 149 in which the 
copper-oxide compound includes at least one element in a 
nonstoichiometric atomic proportion. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 151 recites: 

.151. The superconductive method according to claim 1 50 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 

t 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claims 152 recites: 

152. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copperroxide compound including at least one element 
selected from the group consisting of a rare-earth element and a 
Group III B element and at least one alkaline-earth element, the 
composition having a superconductive/resistive transition defining a 
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superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 153 recites: 

153. The superconductive method according to claim 152 in which said at 
least one element is lanthanum. 

See comments as to claim 152. 
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Claime 154 recites: 

154. The superconductive method according to claim 152 in which the 
alkaline-earth element is barium. 

See comments as to claim 152. 



155. The superconductive method according to claim 152 in which the 
copper-oxide compound of the superconductive composition includes 
mixed valent copper ions. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 



Claim 155 recites: 



Claim 156 recites: 



156. The superconductive method according to claim 155 in which the 
copper-oxide compound includes at least one element in a 



nonstoichiometric atomic proportion. 
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In addition to comments on claim 155 , as the rejections under § 102(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. As 
to enablement under §112, first paragraph the Examiner has provided no extrinsic 
evidence that a person of skill in the art cannot practice the invention of this claim from 
applicants teaching and from what is know to a person of skill in the art. 

Claim 157 recites: 

157. The superconductive method according to claim 156 in which 
oxygen is present in the copper-oxide compound in a nonstoichiometric 
atomic proportion. 

In addition to comments on claim 156, as the rejections under §1 02(a) and §1 03(a) 
ASA provides no TSMA for the limitation highlighted in the claim language above. As 
to enablement under §112, first paragraph the Examiner has provided no extrinsic 
evidence that a person of skill in the art cannot practice the invention of this claim from 
applicants teaching and from what is know to a person of skill in the art. 

Claim 158 recites: 

158. A superconductive method for causing electric-current flow 
in a superconductive state at a temperature in excess of 26°K, 
comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
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copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 159 recites: 

1 59. A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 
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(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no tSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claims 160 recites: 

1 60. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition temperature T c of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
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practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 161 recites: 

1 61 . A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
copper-oxide compound having a substantially layered perovskite crystal 
structure, the copper-oxide compound including at least one element 
selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a 
superconductive/resistive transition defining a 

superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 



(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistiyity intercept temperature T p = 0 of the 
superconductive. composition; and 
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(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 162 recites: 

1 62. A superconductive method for causing electric-current flow in a 
superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal oxide compound having a substantially layered perovskite 
crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting 
of a Group II A element and at least one element selected from the 
group consisting of a rare earth element and a Group III B element; 
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(b) maintaining the superconductor element at a temperature above 26°K 
and below the superconductor transition T c of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

r 

Claim 163 recites: 

1 63. A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially of a 
transition metal-oxide compound having a substantially layered 
perovskite crystal structure, the transition metal-oxide compound including 
at least one element selected from the group consisting of a Group II 
A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the 
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composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined 
by an effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the 
superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 164 recites: 

164. A method according to claim 129 wherein said composition 
comprises a substantially layered perovskite crystal structure. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 165 recites: 

165. A method according to claim 130 wherein said superconducting 
transistor metal oxide comprises a substantially layered perovskite 
crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 12, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 166 recites: 

166. A method according to claim 131 wherein said superconducting 
copper oxide comprises a substantially layered perovskite crystal 
structure. 



YO987-074BY 



171 



08/303,561 



As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 167 recites: 

167. A method according to claim 132 wherein said superconducting 
oxide composition comprises a substantially layered perovskite crystal 
structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 168 recites: 

168. A method according to claim 133 wherein said superconducting 
oxide composition comprises a substantially layered perovskite crystal 
structure. 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 169 recites: 

169. A method according to claim 134 wherein said transistor metal oxide 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 170 recites: 

1 70. A method according to claim 1 35 wherein said copper oxide 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
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the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 171 recites: 

1 71 . A method according to claim 1 36 wherein said composition 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 172 recites: 

1 72. A method according to claim 137 wherein said composition of matter 
comprises a substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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Claim 173 recites: 

173. A method according to claim 138 wherein said composition of matter 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 174 recites: 

174. A method according to claim 139 wherein said composition of matter 
comprises a substantially layered perovskite crystal structure. 

As,the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 175 recites: 
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175. A method according to claim 140 wherein said composition of matter 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 176 recites 

176. A method according to claim 141 wherein said transistor metal oxide 
comprises substantially layered perovskite crystal structure. 

As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §112, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 

Claim 177 recites: 

1 77. A method according to claim 142 wherein said copper oxide composition 
comprises substantially layered perovskite crystal structure 
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As the rejections under §1 02(a) and §1 03(a) ASA provides no TSMA for the limitation 
highlighted in the claim language above. As to enablement under §1 1 2, first paragraph 
the Examiner has provided no extrinsic evidence that a person of skill in the art cannot 
practice the invention of this claim from applicants teaching and from what is know to a 
person of skill in the art. 
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CONCLUSION 



In view of the argument herein, Applicants request the Board: 

1 . reverse the determination that claims 24-26, 86-90, 96-1 35 and 1 37-1 77 are not 
supported by the priority document; 

2. reverse the rejection of claims 24-26, 86-90, 96-1 35 and 1 37-1 77 as anticipated 
under 35 USC 102(a) by the Asahi Shinbum article; 

3. reverse the rejection of claims 24-26, 86-90, 96-1 35 and 1 37-1 77 as obvious under 
35 USC 103(a) in view of the Asahi Shinbum article; 

4. reverse the rejection of claims 24-26, 86-90, 96-135 and 137-142 as not enabled 
under 35 USC 1 12, first paragraph; and 

5. reverse the rejection of claims 86-87, 96-108, 1 15, 1 18, 120, 122, 123, 124, 129-135 
and 137-142 indefinite under 35 USC 112 second paragraph. 



Please charge any fee necessary to enter this paper to deposit account 09-0468. 




Daniel P. Morris ' 
Reg. No. 32,053 
(914) 945-3217 



IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 
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APPENDIX 
CLAIMS 

24. A method including the steps of forming a transition metal oxide having a phase 
therein which exhibits a superconducting state at a critical temperature 

in excess of 26°K, 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase, and 

passing an electrical supercurrent through said transition metal oxide while it is in said 
superconducting state. 

25. The method of claim 24, where said transition metal oxide is comprised of a 
transition metal capable of exhibiting multivalent states. 

26. The method of claim 24, where said transition metal oxide is comprised of a Cu 
oxide. 

86. A method, comprising the steps of: 

forming a composition including a transition metal, a rare earth or rare earth-like 
element, an alkaline earth element, and oxygen, where said composition is a mixed 
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transition metal oxide having a non-stoichiometric amount of oxygen therein and 
exhibiting a superconducting state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K, and 

passing an electrical current through said composition while said composition is in said 
superconducting state. , 

87. The method of claim 86, where said transition metal is copper. 

88. A method, including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K, maintaining said composition at a temperature in excess of 26°K at which 
temperature said composition exhibits said superconductive state, and 

passing an electrical current through said composition while said composition is in 
said superconductive state. 

89. The method of claim 88, where said composition is comprised of a metal oxide. 

90. The metal of claim 88, where said composition is comprised of a transition metal 
oxide. 
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96. A superconductive method for causing electric current flow in a superconductive 
state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductor 
transition temperature T c of greater than 26 K; 

(b) maintaining the superconductor element at a temperature above 26 K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

97. The superconductive method according to claim 96 in which the copper-oxide 
compound of the superconductive composition includes at least one rare-earth or 
rare-earth-like element and at least one alkaline-earth element. 

98. The superconductive method according to claim 97 in which the rare-earth or 
rare-earth-like element is lanthanum. 

99. The superconductive method according to claim 97 in which the alkaline-earth 
element is barium. 
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100. The superconductive method according to claim 96 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

101 . The superconductive method according to claim 100 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

102. The superconductive method according to claim 101 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

103. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one rare-earth or rare-earth-like element and at least one alkaline-earth element, 
the composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p , 0 , the transition-onset 
temperature T c being greater than 26 K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p , 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

104. The superconductive method according to claim 103 in which the rare-earth or 
rare-earth-like element is lanthanum. 

105. The superconductive method according to claim 103 in which the alkaline-earth 
element is barium. 

106. The superconductive method according to claim 103 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

107. The superconductive method according to claim 106 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

108. The superconductive method according to claim 107 in which oxygen is presentln 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

109. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26°K; 
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maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 



passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element and a Group III B element. 

110. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of a Group II A element, a rare earth element and a Group III B 
element, where said composition is a mixed copper oxide having a non-stoichiometric 
amount of oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater - 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 
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1 1 1 . A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a copper oxide and an element selected from the group 
consisting of Group II A element, a rare earth element and a Group III B element. 

1 12. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive composition 
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includes at least one element selected from the group consisting of a Group II A 
element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element, 

1 1 3. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a Group II A element, a rare 
earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature 
T p =o, the transition-onset temperature T c being greater than 26°K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = Q of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 14. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element. 

115. A method comprising the steps of: 

forming a composition including copper, oxygen and an element selected from the 
group consisting of at least one Group II A element and at least one element selected 
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from the group consisting of a rare earth element and a Group III B element, where said 
composition is a mixed copper oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

1 1 6. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 



maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 
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said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A and at least one element selected from the group 
consisting of a rare earth element and a Group III B element. 

1 17. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the composition having a superconductive 
transition temperature T c of greater than 26°K, said superconductive composition 
includes at least one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting of a rare earth 
element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below 
the superconductor transition temperature T c of the superconductive composition; and 

r -c 

(c) causing an electric current to flow in the superconductor element. 

1 18. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 
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(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a Group II A element and at 
least one element selected from the group consisting of a rare earth element and a 
Group III B element, the composition having a superconductive/resistive transition 



defining a superconductive-resistive-transition temperature range between an upper 
limit defined by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 19. A method including the steps of forming a transition metal oxide having a phase 
therein which exhibits a superconducting state at a critical temperature in excess of 



maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 
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passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said transitional metal oxide includes at least one element selected from the group 
consisting of a Group II A element and at lest one element selected from the group 
consisting of a rare earth element and a Group III B element. 

1 20. A method comprising the steps of: 

forming a composition including a transition metal, oxygen and an element selected 
from the group consisting of at least one Group II A element and at least one element 
selected from the group consisting of a rare earth element and a Group 1MB element, 
where said composition is a mixed transitional metal oxide formed from said transition 
metal and said oxygen, said mixed transition metal oxide having a non-stoichiometric 
amount of oxygen therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 



passing an electrical current through said composition while 
superconducting state. 
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121 . A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 

said composition including a transitional metal oxide and at least one element selected 
from the group consisting of Group II A element and at least one element selected from 
the group consisting of a rare earth element and a Group III B element. 

122. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal oxide 
compound having a layer-type perovskite-like crystal structure, the composition having 

a superconductive transition temperature T c of greater than 26°K, said superconductive 

Y 
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composition includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

123. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal-oxide 
compound having a layer-type perovskite-like crystal structure, the transition 
metal-oxide compound including at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature T 
p =o, the transition-onset temperature T c being greater than 26°K; 
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(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

124. A method including the steps of forming copper oxide having a phase therein 
which exhibits a superconducting state at a critical temperature in excess of 26°K; 

maintaining the temperature of said material at a temperature less than said critical 
temperature to produce said superconducting state in said phase; 

passing an electrical supercurrent through said copper oxide while it is in said 
superconducting state; 

said copper oxide includes at least one element selected from group consisting of a 
Group II A element, at least one element selected from the group consisting of a rare 
earth element and at least one element selected from the group consisting of a Group 
III B element. 

1 25. A method comprising the steps of: 
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forming a composition including copper, oxygen and an element selected from the 
group consisting of at least one Group II A element and at least one element selected 
from the group consisting of a rare earth element at least one element selected from 
the group consisting of a Group III B element, where said composition is a mixed 
copper oxide having a non-stoichiometric amount of oxygen therein and exhibiting a 
superconducting state at a temperature greater than 26°K; 

maintaining said composition in said superconducting state at a temperature greater 
than 26°K; and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 

126. A method including the steps of: 

forming a composition exhibiting a superconductive state at a temperature in excess of 
26°K; 

maintaining said composition at a temperature in excess of 26°K at which temperature 
said composition exhibits said superconductive state; 

passing an electrical current through said composition while said composition is in said 
superconductive state; and 
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said composition including a copper oxide and at least one element selected from the 
group consisting of Group II A element, at least one element selected from the group 
consisting of a rare earth element and at least one element selected from the group 
consisting of a Group III B element. 

127. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting 

essentially of a copper-oxide compound having a layer-type perovskite-like crystal 
structure, the composition having a superconductive transition temperature T c of greater 
than 26°K, said superconductive composition includes at least one element selected 
from the group consisting of a Group II A element, at least one element selected from 
the group consisting of a rare earth element and at least one element selected from the 
group consisting of a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 
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128. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a layer-type perovskite-like crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a group II A element, at least 
one element selected from the group consisting of a rare earth element and at least 
one element selected from the group consisting of a Group III B element, the 
composition having a superconductive-resistive transition defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 
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129. A method comprising providing a composition having a transition temperature 
greater than 26°K, the composition including a rare earth or alkaline earth element, a 
transition metal element capable of exhibiting multivalent states and oxygen, including 
at least one phase that exhibits superconductivity at temperature in excess of 26°K, 
maintaining said composition at said temperature to exhibit said superconductivity and 
passing an electrical superconducting current through said composition with said 
phrase exhibiting said superconductivity. 

130. A method comprising providing a superconducting transition metal oxide having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting transition metal oxide at a temperature less than said superconducting 
onset temperature and flowing a superconducting current therein. 

131 . A method comprising providing a superconducting copper oxide having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting current in said superconducting oxide. 

1 32. A method comprising providing a superconducting oxide composition having a " 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting current therein, said composition 
comprising at least one each of rare earth, an alkaline earth, 
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133. A method comprising providing a superconducting oxide composition having a 
superconductive onset temperature greater than 26°K, maintaining said 
superconducting copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting electrical current therein, said composition 
comprising at least one each of a Group III B element, an alkaline earth, and copper. 

134. A method comprising flowing a superconducting electrical current in a transition 
metal oxide having a T c greater than 26°K and maintaining said transition metal oxide at 
a temperature less than said T c . 

135. A method comprising flowing a superconducting current in a copper oxide having 
a T c greater than 26°K and maintaining said copper oxide at a temperature less than 
said T c . 

136. A method comprising the steps of: 

forming a composition of the formula Ba x Lax- 5 , Cu 5 0 Y , wherein x is from about 0.75 to - 
about 1 and y is the oxygen deficiency resulting from annealing said composition at 
temperatures from about 540°C to about 950°C and for times of about 1 5 minutes to 
about 12 hours, said composition having a metal oxide phase which exhibits a 
superconducting state at a critical temperature in excess of 26°K; 
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maintaining the temperature of said composition at a temperature less than said critical 
temperature to induce said superconducting state in said metal oxide phase; and 

passing an electrical current through said composition while said metal oxide phase is 
in said superconducting state. 

137. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a III B element, an alkaline earth, and copper oxide and maintaining said composition 
of matter at a temperature less than T c . 

138. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a rare earth, alkaline earth, and copper oxide and maintaining said composition of 
matter at a temperature less than said T c . 

139. A method comprising flowing a superconducting electrical current in a composition 
of matter having a T c greater than 26°K, said composition comprising at least one each 
of a rare earth, and copper oxide and maintaining said composition of matter at a 
temperature less than said T c . 

140. A method comprising flowing a superconducting electrical current in a composition 

of matter having a T c greater than 26°K carrying, said composition comprising at least 
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one each of a III B element, and copper oxide and maintaining said composition of 
matter at a temperature less than said T c . 

141 . A method comprising flowing a superconducting electrical current in a transition 
metal oxide comprising a T C >26°K and maintaining said transition metal oxide at a 
temperature less than said T c . 

142. A method comprising flowing a superconducting electrical current in a copper 
oxide composition of matter comprising a T>26°K and maintaining said copper oxide 
composition of matter at a temperature less than said T c . 

143. A method, comprising the steps of: 

forming a composition including a transition metal, a group 1MB element, an alkaline 
earth element, and oxygen, where said composition is a mixed transition metal oxide 
having a non-stoichiometric amount of oxygen therein and exhibiting a superconducting 
state at a temperature greater than 26°K, 

maintaining said composition in said superconducting state at a temperature greater - 
than 26°K, and 

passing an electrical current through said composition while said composition is in said 
superconducting state. 
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144. The method of claim 143, where said transition metal is copper. 

145. A superconductive method for causing electric current flow in a superconductive 
state at a temperature in excess of 26 K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductor transition temperature T c of greater than 26 K; 

b) maintaining the superconductor element at a temperature above 26 K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

146. The superconductive method according to claim 145 in which the copper-oxide 
compound of the superconductive composition includes at least one element selected 
from the group consisting of a rare-earth element and a Group III B element and at - 
least one alkaline-earth element. 

147. The superconductive method according to claim 146 in which the rare-earth or 
rare-earth-like element is lanthanum. 
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148. The superconductive method according to claim 146 in which the alkaline-earth 
element is barium. 



149. The superconductive method according to claim 145 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

150. The superconductive method according to claim 149 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

151 . The superconductive method according to claim 150 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 

152. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of a rare-earth 
element and a Group III B element and at least one alkaline-earth element, the 
composition having a superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range between an upper limit defined 
by a transition-onset temperature T c and a lower limit defined by an 
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effectively-zero-bulk-resistivity intercept temperature T p=0 , the transition-onset 
temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

153. The superconductive method according to claim 152 in which said at least one 
element is lanthanum. 

154. The superconductive method according to claim 152 in which the alkaline-earth 
element is barium. 

155. The superconductive method according to claim 152 in which the copper-oxide 
compound of the superconductive composition includes mixed valent copper ions. 

156. The superconductive method according to claim 155 in which the copper-oxide 
compound includes at least one element in a nonstoichiometric atomic proportion. 

157. The superconductive method according to claim 156 in which oxygen is present in 
the copper-oxide compound in a nonstoichiometric atomic proportion. 
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1 58. A superconductive method for causing electric-current flow 

in a superconductive state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductive transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group consisting of a 
Group II A element, a rare earth element; and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

159. A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of. a Group II A 
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element, a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature 
T p =o, the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor element. 

160. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the composition having a 
superconductive transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group consisting of a 
Group II A element and at least one element selected from the group consisting of a 
rare earth element and a Group III B element; 
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(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 61 . A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a copper-oxide compound having 
a substantially layered perovskite crystal structure, the copper-oxide compound 
including at least one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting of a rare earth 
element and a Group III B element, the composition having a superconductive/resistive 
transition defining a superconductive-resistive-transition temperature range between an 
upper limit defined by a transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature Tp= 0 , the transition-onset 
temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p=0 of the superconductive 
composition; and 
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(c) causing an electric current to flow in the superconductor element. 

1 62. A superconductive method for causing electric-current flow in a superconductive 
state at a temperature in excess of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal oxide 
compound having a substantially layered perovskite crystal structure, the composition 
having a superconductive transition temperature T c of greater than 26°K, said 
superconductive composition includes at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element; 

(b) maintaining the superconductor element at a temperature above 26°K and below the 
superconductor transition T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor element. 

1 63. A superconductive method for conducting an electric current essentially without 
resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive composition, the 
superconductive composition consisting essentially of a transition metal-oxide 



YO987-074BY 



08/303,561 



compound having a substantially layered perovskite crystal structure, the transition 
metal-oxide compound including at least one element selected from the group 
consisting of a Group II A element and at least one element selected from the group 
consisting of a rare earth element and a Group III B element, the composition having a 
superconductive/resistive transition defining a superconductive/resistive-transition 
temperature range between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity intercept temperature T 
p=0 , the transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature below the 
effectively-zero-bulk-resistivity intercept temperature T p = 0 of the superconductive 
composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

164. A method according to claim 129 wherein said composition comprises a 
substantially layered perovskite crystal structure. 

165. A method according to claim 130 wherein said superconducting transistor metal 
oxide comprises a substantially layered perovskite crystal structure. 
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1 66. A method according to claim 1 31 wherein said superconducting copper oxide 
comprises a substantially layered perovskite crystal structure. 

167. A method according to claim 132 wherein said superconducting oxide 
composition comprises a substantially layered perovskite crystal structure. 

1 68. A method according to claim 1 33 wherein said superconducting oxide 
composition comprises a substantially layered perovskite crystal structure. 

169. A method according to claim 134 wherein said transistor metal oxide comprises a 
substantially layered perovskite crystal structure. 

1 70. A method according to claim 1 35 wherein said copper oxide comprises a 
substantially layered perovskite crystal structure. 

171 . A method according to claim 136 wherein said composition comprises a 
substantially layered perovskite crystal structure. 

172. A method according to claim 137 wherein said composition of matter comprises a 
substantially layered perovskite crystal structure. 

173. A method according to claim 138 wherein said composition of matter comprises 
substantially layered perovskite crystal structure. 
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174. A method according to claim 139 wherein said composition of matter comprises a 
substantially layered perovskite crystal structure. 

175. A method according to claim 140 wherein said composition of matter comprises 
substantially layered perovskite crystal structure. 

176. A method according to claim 141 wherein said transistor metal oxide comprises 
substantially layered perovskite crystal structure. 

177. A method according to claim 142 wherein said copper oxide composition 
comprises substantially layered perovskite crystal structure. 
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ATTACHMENT A 
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ric compounds as opposed to the normal Daltonide or stoichiometric 
compounds. As examples, one may cite certain metallic hydrides 
such as VHo.56, CeHi, 69 (p. 411); certain oxides such as TiO^-i.*, 
FeOx.066, WO2.88-2.92J such sulfides, selenides, and tellurides as Cui.yS, 
Cui.«Se, Cui.«Te, CuFeSi. M ; the tungsten bronzes, Na*WO,; etc. 
Combinations of these types are particularly common among minerals. 

Lack of true stoichiometry of this type is associated with so-called 
defect crystal lattices. Defects in a crystal lattice amount to variations 
from the regularity which characterizes the material as a whole. 
They are of two types: ! 

L Frenkel defects, in which certain atoms or ions have migrated to 
interstitial positions some distance removed from the "holes" which 
they vacated. 

2. Schottky defects, in which "holes" are left in random fashion 
throughout the crystal because of migration of atoms or ions to the 
surface of the material. 

Although both types of defect probably characterize crystals of non- 
stoichiometric compounds, the Schottky defects are the more impor- 
tant. Obviously detectable departure from true stoichiometric com- 
position can result only if serious defects are present. It would follow, 
therefore, that many apparently stoichiometric compounds are not 
truly so. If excess metal is present in a crystal, it may also result 
from partial reduction of high-valent cations; whereas if excess non- 
metal is present, higher valent cations or lower valent anions than 
those normally present may be responsible. Many instances are 
known of multiple oxidation number in a single crystal. Non- 
stoichiometric compounds often show semi-conductivity, fluorescence, 
and centers of color. For a comprehensive discussion of this rather 
complex subject, a detailed review 90 should be consulted. 

SUMMARY OF BOND TYPES 
The important linkages which hold together the components of 
crystalline solids and their general characteristics may be summarized 
as follows: 

1. Ionic linkages, in which the crystals are made up of regular geo- 
metrical arrangements of positive and negative ions. Such solids 
tend to possess high melting and boiling points, are hard and difficult 
to deform, and tend to be soluble in polar solvents. When dissolved 
in such solvents or fused, they are excellent conductors. Crystals 

" J. S. Anderson: Ann. Reports, 43, 104 (1946). 
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overcome. Such cage compounds have been called ^^ com- 
pounds- (Latin dalhratus, enclosed by cross bars of a grating) In 
general, they occur when mixtures of the components are ^y^ed 
under optimum conditions. Their property are roughly those of 
Z T enclosing material. Such compounds are stable at ordinary 
tenUraturJ with respect to decomposition into their components, 
but melting or dissolution permits the enclosed component to escape. 
Examples are hydroquinone <»^^J*^ ( £££ 
position (C 6 H 6 0,) 3 -X(X = HC1, HBr, HjS, CH,OH, SO, CO s , HCN, 
etc.); amine compounds containing sulfurous ff'^^^ 
NhI-H^O,; phenol compounds, e.g. (C 6 H 6 0) 4 S0 8 (C 6 H 6 0) s SO,, 
(CeH 5 0) 8 CO; ; and certain compounds of the inert gas elements 

(P ?tL 8 obvSs that the conditions under which clathrate compounds 
can form are limited and highly specific. Among those of importance 

are: 

1 An open crystal structure in the enclosing component. This 
ne essirdirected linkages holding *>^£«*%£?£ * 
sufficient extension of the groups to form a cavity of suitable size, J 

^^^Sestotheenclosedcavity. This may result W f 
either proper disposition of groups in the formation of the crystal or .1 
sufficient surface area in the enclosing groups. 

3. Ready availability of the trapped component at the time when 
the cavity is closed. 

Such compounds are of considerable theoretical interest but a*e| 
lacking in practical importance. Information °"P°f ^ » ^| 
ments in clathrate compounds and the structures which lead to them is| 
to be found in Powell's discussions. 8 ' 

NON-STOICHIOMETRIC COMPOUNDS 
The law of definite proportions is one of the basic tenets <*<*™»*| 
Ite validity is indicated by the restrictions imposed upon 
tion where electrons are involved as already outlined and its ap^| 
tion is generally the assumed basis for any type of ch ™^3 
tion There are, however, many instances of apparent departure ^froj 
S'rule among Ltid compound, Such compounds do not po^ess t| 
exalt compositions which are predicted from 

alone and are commonly referred to as Bertholhde or non-stoichiomej 
» H. M. Powell: /. Chem. Sac., 1948, 61; Endeavour, 9, 154 (1950); Research, | 
353 (1947-1948). 
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matter: the mass of a chemically reacting system remains constant. This law 
is consistent with the data obtained with the most precise balances 
available. If matter is created or destroyed, the quantity is less than can 
be detected with the best available balance. 

4.2 THE LAW OF DEFINITE PROPORTIONS 

Analyses of compounds show that when elements form a given compound 
they always combine in the same ratio by weight. For example, inde- 
pendently of the source or method of formation, silicon dioxide, Si0 2) 
contains 46.7% by weight of silicon and 53.3% of oxygen. This knowledge 
is summarized in the law of definite proportions: the weight composition of a 
given compound is constant. 

example 1 10.0 g of silicon dust, Si, is exploded with 100.0 g of oxygen, O f , 
forming silicon dioxide, SiOz. How many grams of S1O2 are formed and fiow 
many grams of 0 2 remain uncomhined? 

answer Since 46.7 g of Si combines with 53.3 g of 0 2 , the quantity of 0 2 re- 
quired per gram of Si is 

53.3 g Q, 
46.7 g Si 

and, therefore, for 10.0 g of Si, the quantity of O* required is 

Hence, the weight of SiOj formed is 10.0 g -f 11.4 g = 21.4 g and the weight of 
uncombined €h is 100.0 g - 11.4 g = 88.6 g. 

4.3 THE ATOMIC THEORY 

The weight relationships of substances participating in chemical reactions 
are clearly explained in terms of the atomic theory. Although John 
Dalton (1803) is generally recognized as the inventor of the theory, he 
was anticipated by other scientists, particularly William Higgins (1789). 
Thus, it appears that the law of multiple proportions (Section 4.4) was 
foreshadowed by Higgins and Dalton from their respective atomic 
theories. A verified prediction made by a theory constitutes the strongest 
argument in its favor. However, the novel and central point of Dalton's 
activities was the attempt to determine the relative weights of atoms. 
This goal focused attention upon the theory, and revealed a new field of 
human endeavor that ultimately made chemistry a systematized body of 
knowledge. 

The assumptions of the atomic theory were 

(i) The elements are composed of indivisible particles called atoms, 
(it) All the atoms of a given element possess identical properties, for 
example, mass. 



4. Atoms and molecules 
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A, INTRODUCTION 

The principal applications of superconductors are based upon their ability to 
carry electric current without any loss, and therefore it is important to under- 
stand their transport properties. This chapter begins with a discussion of resis- 
tivity and critical current flow in the absence of externally applied fields. This is 
followed by a discussion of several techniques involving applied fields and ther- 
mal effects. The chapter concludes with sections on tunneling and the Josephson 
effect. 



B. CURRENT FLOW 

Electric currents that flow through a superconductor owing to the action of an 
external source of potential are called transport currents, and those that arise in 
an external magnetic field to cancel the magnetic flux inside the superconductor 
are called diamagnetic screening currents or shielding currents. In magnet ap- 
plications transport currents are started by an external source and continue to 
flow (persist) after its removal, while in long-distance electrical transmission ap- 
plications the source voltage continues to be applied. 

Current densities J are intrinsic properties and hence are more useful than 
currents / for quantitative comparisons between different superconductors. 
Transport current densities can be comparable in magnitude to shielding cur- 
rent densities. 
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The velocity of electrons at the Fermi surface v F was estimated to be 10 7 cm/ 
sec in these materials, which is of the same order as in A-15 compounds, and -fc 
of the value in aluminum (Garoc). 
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1. Resistivity 

A susceptibility measurement is a better thermodynamic indicator of the super- 
conducting state because magnetization is a thermodynamic state variable. The 
resistivity, on the other hand, is easier to measure, and can be a better guide for 
applications. The temperature of zero resistivity shows when continuous super- 
conducting paths are in place between the electrodes. Filimentary paths can pro- 
duce sharp drops in resistivity at higher temperatures than pronounced onsets of 
diamagnetism. This can be described in terms of two- and three-dimensional 
percolation thresholds (see Section III-E). 

Many investigators have published figures of resistivity or resistance versus 
temperature, since this is the most popular way to determine the critical temper- 
ature and the sharpness of the transition. It should be remembered that if the 
specimen is porous, accurate determinations of the resistivity cannot readily be 
made because of the presence of voids and intergrain problems. In almost all 
cases T c determined from the resistivity midpoint is at a higher temperature than 
its susceptibility counterpart. _ 
Good conductors such as copper and silver have room-temperature resistivi- 
ties of about 1.5 /i« cm, and at liquid nitrogen temperature the resistivity typi- 
cally decreases by a factor of 6-8, as shown by the data in Table X-l. The ele- 
mental superconductors, such as Nd, Pb, and Sn, have room-temperature 
resistivities a factor of 10 greater than good conductors. The other metallic ele- 
ments present in oxide superconductors, namely, Ba, Bi, Ca, La, Sr, Tl, and Y, 
have resistivities 10-80 times that of Cu. The copper oxide superconductors have 
even higher room-temperature resistivities, over three orders of magnitude 
greater than that of metallic copper, which puts them within a factor of 3 or 4 of 
the semiconductor range, as shown by the data in Table X-l. The resistivity of 
these materials above T Q decreases more or less linearly with decreasing tempera- 
ture (cf . Fig. VIM1) down to the neighborhood of T c , with a drop by a factor of 2 
or 3 from room temperature to this point, as shown by the data in the table. 

Needless to say, the concept of resistivity is not a meaningful one to apply to a 
superconductor below T c . Nevertheless, it is instructive to study the low-temper- 
ature resistance in nonsuperconducting compounds that are closely related to 
superconductors. For example, in nonsuperconducting crystals of (La,. x - 
Sr jr ) 2 (Cu,. y Li v )0 4 _ 6 a variable range type of hopping resistance, that is, R ~ 
exp[(T 0 /D 4 ], was reported. From this it has been argued that the poor conduc- 
tivity is not due to a large gap, but rather to localization of the states at E F 
(Kastn). 

The resistivity in the high-temperature (80 < T < 1200 K) region is linear 
with the temperature for T < 600 K and superlinear above 600 K. This linearity 
has been linked to the two-dimensional character of the electron transport 
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TABLE X-I. Examples of Resistivities at Room Temperature P300, at Low 
Temperature p(T), and Their Ratio p m /p(T) a 





P3O0 


P(T) 


T 






Material 


0*Q cm) 


(fiQ cm) 


(K) 




Ref. 


Cu 


1.68 


0.18 


77 


9.3 




Ag 


1.60 


0.26 


77 


6.2 




Pt 


10.6 


1 .74 


77 


6.1 




Sn 


12.4 










Nb 


12.5 










Tl 


18 










Pb 


20 










Sr 


23 










Ca 


53 










Y 


57 










La 


58 










Ba 


60 










Bi 


119 










LaSr* 


2200 


430 


44 


5.1 


ivobay 




2700 


850 


50 


3 2 


Penne 




2300 


510 


50 


4.5 


Tara 1 


LaSr (0.05) 




i y\j\j\j\ jl f 


40 
40 




it:, i_ i r 

rHaak 
Hiaak 


(0.1) 


1200 


1600 


50 
44 


3.6 


Coppe 
Kobay 
Tonou 


LaBa(O.l) 






50 


4.0 


Coppe 


YBa* 


2000 


1000 


95 


2.0 


Bonnl 




650 


225 


95 


2.9 


Caval 




900 


470 


100 


1.9 


Mawds 




4000 


2000 


100 


2.0 ' 


Neume 






730 


120 


1.9 


Panso 




1350 


680 


100 


2.0 


Penne 


(P||) 


450 


200 


100 


2.3 


Tozer 


(pi) 


13000 


18000 


100 


0.7 


Tozer 


Yo^BakuCuOj 


1.5 X 10 6 








Tonou 


DyBa* 








-1.3 


Mapll 


EuBa* 


720 


410 


100 


1.8 


Hikit 


TmBa* 


4600 


1900 


100 


2.4 


Neume 


YbBa* 








-3.3 


Mapil 



"Typical semiconductors have values from 10 4 to 10 15 fiU cm and insu 
fxQ cm. The notation || and JL refers to resistivity measurements made 
to the Cu-O planes, respectively. 



la tors range from 10 20 to 10 28 
parallel to and perpendicular 



n 



Ref. 



1 


Kobay 


I 


Penne 


s 


Taral 




Hidak 




Hidak 


s 


Coppe 




Kobay 




Tonou 


0 


Coppe 




Bonnl 




Caval 


9 


Mawds 


0 


Neume 


9 


Panso 


0 


Penne 


3 


Tozer 


7 


Tozer 




Tonou 


3 


MapU 


8 


Hikit 


4 


Neume 


3 


MapU 




from 10 20 to 10 28 



o and perpendicular 
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pCT) 



/IT 



1 - W) 



(X-l) 



where , is temperature insensitive 

formula YBa.CfcO^ (ChaU see also Fiory^ A break ,n t P o 

CuO We see from Table X-l that typical measured resistivities, 

Hysteresis effects have been seen m the »' s '«'™ u The P 2 . K shi(t in j 

width of the transition. 

2. Critical Current Density 
When the current density 

current density / 0 the superc.nductw.ty -^f^^Zra value 
'vEa^^^ 

K (e.g., Panso; see also Ekinz, J<mes). resist ivity method by mea- 

a nTag^rX "rsus field hysteresis loop through the «press,on 
(Kumak, see also Sunzz, Xiao2). 

j r = 30 AM/d A/cm 2 < X " 2) 
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^creasing anriT ^ tem P erature for *™ samples of YBaCuO, for 

.ncreasmg and decreasing temperature, as indicated by the arrows, («) current density 

; A/Cm f <™ d ^ 50 M W for increasing temperature and 5 Z5 
decreasing temperature (Taras). M cm tor 



where AM is the hysteresis of magnetization per unit volume in electromagnetic 
units per cubic centimeter and d is the size of the sample in centimeters 

• a , V u CS m?asured direct, y are ca,led transport currents and those deter- 
mined from hysteresis loops are called magnetization currents. Transport cur- 
rents were found to be smaller than magnetization currents in the LaSrCuO 
(e.g., Larba) and YBaCuO (e.g., Kumal.Tbgan) systems. This could be caused 
by granularity and intergrain contact, and improving sample quality might 
mil ;7 POrt t CUrrents c,oser to their magnetization current counterparts 
(Wuhlz) In contrast to this, magnetization and transport critical currents of 
e P Itax,al fl '™ were reported to be the same (Chaud, Ohzzz) 
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Fig. X-2. Magnetic field dependence of critical current densities of YBa 2 Cu 3 0 7 -* ob- 
tained from hysteresis loops (Panso) (10 kG = 1 T). 
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Critical current densities for a number of LaSrCuO and YBaCuO materials 
are listed in Table X-2 (e.g., Campl, Chau2, Chau3, Daizz, Jinz2, Kagos, 
Umeza Xiao2). We see from the table that the YBaCuO compounds tend to 
have higher values of J c than LaSrCuO. For the same material^ is considerably 
larger at 4.2 K than at 77 K. It is also quite anisotropic, with critical current 
densities much larger parallel to the Cu-O planes than perpendicular to them. 
Jin et al (Palca) employed a technique called melt-textured growth to achieve Jc 
as high as 10 3 A/cm 2 in a magnetic field of 1 T at 77 K. Values of J c = 10* A/cm 
and greater have been reported in epitaxial thin films (Chaud, Kwozl, Ohzzz) 
and single crystals (Crabt, Dingl, Wortl), 

Grinding and heat treating samples of LaSrCuO and YBaCuO was found to 
appreciably increase the critical current density at 4 K (Suena). High critical 
currents require efficient flux pinning since / c increases with the pinning force 
(Huebe, p. 125). Weak pinning leads to flux creep and low critical currents (e.g., 
Giova). 

Very high values of J c are needed for magnet materials. A niobium-titanium 
filament has been reported with J c values as high as 3.7 X 10 5 A/cm 2 at 5 T 
(Cheng). The Superconducting Super Collider and Relativisitic Heavy Ion Col- 
lider accelerators require 5- M m wire filaments that support J c of at least 2.8 X 
10 s A/cm 2 in a 5-T magnetic field (Grego). At present J c values of technologi- 
cally suitable oxide materials at 77 K are too small for such high-field magnet 
applications. Although the oxide superconductors do not yet compete with the 
old ones in critical currents, they are superior in their critical field (He?) capabil- 
ity, as shown in Fig. 1-2. 
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3. Persistent Currents 

The zero-resistance property of a superconductor implies that an electrical cur i 
rent flowing in a closed path should persist indefinitely. Several investigators! 
have examined this property and set lower limits on the lifetime of the current ' 
and upper limits on its associated resistivity. The lifetime of the persistent or^ 
superconducting current in a cylindrical LaSrCuO sample is in excess of 3 X lO* ' 
sec or more than a month, corresponding to a resistivity of less than 3 X 10~ 17 Q 
cm (Wells). Current lifetimes in loops of low-temperature superconductors are 
much longer and suggest an effective resistivity of < 10" 23 fi cm (Chand) close 
to the value of 7 X lO"* Q cm reported for YBaCuO (Kedve). Other reported 
minimum resistivity determinations are: < 10~ 9 Q cm (Iguch), 4 X 10~ 16 Q cm 
for (Yo.6Bao. 4 ) 2 Cu04 (Skoln), < 1(T 16 Q cm in YBa* (Tjuka), and 2 X 10 18 Q 
cm (Yehzz). Similar results (10~ 2 < 0 cm) were obtained for TIBaCaCuO. 

The ceramic superconductors are granular and the relaxation of trapped field 
and critical current loops may be characteristic of glassy structures (cf . Section 
VIII-D-5). Because of the granularity even small fields can penetrate the materi- 
als. This property has been utilized to nondestructive^ read the supercurrent 
(Macfl). 



C. MISCELLANEOUS TRANSPORT PROPERTIES 

In this section we will discuss some transport properties that depend upon the 
application of electric or magnetic fields, and some that involve thermal effects. 
Various transport results of YBa*, namely, thermal conductivity, thermopower, 
Hall constant, and resistivity, were found to be consistent with ordinary metallic 
behavior with a strong phonon interaction (Uher2), It was concluded that there 
is no evidence for exotic electronic behavior in YBa*. 
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1. Magnetoresistance 

A number of investigators have studied the resistance versus temperature behav- 
ior in low (Hikam), high (Kwokz, Matsl, Mural, Uher4), and very high (Oussl) 
magnetic fields. 

Very high field (H < 43 T) longitudinal and transverse orientation studies of 
YBa* (Oussl) show that the magnetoresistance Ap(T,H) = p(T,H) - p(T < 0) 
may be decomposed into three contributions 



Ap = Ap M + Ap N + Ap s 



(X-3) 



where Ap s (>0) is the increase in resistance when the superconducting fluctua- 
tions are suppressed by the field, Ap N is the normal or Lorentz magnetoresis- 
tance, and Ap M is an unidentified component that may be associated with mag- 
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netic ordering. No change in the superconductivity was observed when H - 43 T 
at 50 K, and only - 50% normal phase resistance was found at 77 K. The upper 
critical field Hqj was estimated as ~ 125 T. 

One of the problems with comparing transport and magnetic T c data is that 
resistivity measurements are generally made in zero magnetic field and suscepti- 
bility determinations require the presence of a field. The resistivity measure- 
ments in magnetic fields (Kobay, Wuzzz) show that for the LaSrCuO and 
YBaCuO systems, respectively, the transition temperature broadens and shifts 
downward by perhaps 1 K/T (Iharl, Nakao), as shown in Fig. X-3. In an ac 
susceptibility determination a downward shift of T c by 2 K was reported for an 
increase in field amplitude from 3.1 to 31 tiT (Odazz). 



2. Hall Effect 

The Hall effect provides information on the sign and the mobility of charge carri- 
ers in the normal state, and usually a positive sign indicates that the majority 
carriers are holes. In the superconducting state the Hall voltage is expected to 
drop to zero (Hundl, Zhanl). 

In this experiment a magnetic field H Q is applied perpendicular to the direc- 
tion of the current flow through the sample. The Lorentz force of the magnetic 
field on the moving charge carriers produces a charge separation which induces 
an electric field E x perpendicular to the current and magnetic field directions. 
The Hall coefficient R H is the ratio 



R H = E X /JH 0 



(X-4) 




TEMPERATURE (K) 

Fig. X-3. Temperature dependence of the resistance of YBaCuO in various magnetic 
fields from 0 to 5.7 T (Wuzzz). 
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where / is the current density. When the charge carriers are electrons with the 
density n per cubic centimeter, the Hall coefficient is negative with the value 



Rh — —l/nec 



(X-5) 



in cgs units, A similar expression with a positive sign applies to hole conduction. 
Also of interest are the Hail mobility 



(X-6) 



where p is the resistivity, and the dimensionless Hail number V 0 /R H e, where V 0 
is the volume per formula unit: 



V Q = 94 A 3 for (Lao.925Sro.o75)2Cu0 4 
Vq — 174 A 3 forYBa 2 Cu 3 0 7 



(X-7a) 
(X-76) 



Some authors find a strong temperature dependence of R H or the Hall num- 
ber V 0 /R H e for LaSrCuO (Tonou) and YBaCuO (Penne, Wangz). Others find a 
weak dependence for LaSrCuO (Hundl, Penne, Uchil), and a large anomaly in 
R H near T c has been observed in YBaCuO (Gottw, Yongz). Figure X-4 shows R H 
of three substituted YBaCuO compounds increasing strongly with decreasing 
temperature (Cheon, Tanal). Figure X-5 shows the temperature dependence of 
the Hall mobility fi H = R H /p, the Hall number V 0 /R H e and the resistivity p of an 
epitaxial film of YBaCuO (Chaul, Penne). Hall-effect data on various com- 
pounds are listed in Table X-3. 

Hall-effect data on LaSrCuO provided the room-temperature electron con- 
centration n = 1.5 X 10 21 /cm 3 and the room -temperature mobility /t H = 4.17 



Ba ? Ln Cu 3 0 y 



Ln 



4> 

o 9 



° o ° d* 0 0 Ho 
o # «° % V 

° o c o Er 



100 



200 300 
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Fig, X-4. Temperature dependence of the Hall coefficient R H of LnBa 2 Cuj0 7 . 5 for Ln 
Y, Ho, and Er (Tanal). 
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Fig. X-5. Transport data for YBa 2 Cu 3 0 7 ^ showing the resistivity p, Hall number V 0 / 
R H e, and Hall mobility /x H = #h/p versus temperature (Chaul). 



cm 2 /V sec (Tonou). The electron concentration decreases with increasing tem- 
perature, probably owing to significant capture of thermally excited electrons at 
deep traps in grain boundaries surrounding the conductive channels. The Hall 
coefficient measurement of (La,.,Sr J ) 2 Cu0 4 single-crystal films ^grown epitax- 
ially on SrTi0 3 provided a room-temperature carrier density n - 6.8 X 10 / 
cm 3 which decreased notably with falling temperature (Suzuk). 

Hall voltage measurements in LaSr* indicated the presence of granular or 
inhomogeneous superconductivity (Hundl). The temperature dependence of the 
Hall coefficient of (La,.,Sr,) 2 CuO<_ s was interpreted in terms of a relatively large 
phonon coupling and conduction via both electron and hole bands (Uherl, 
Uher3) The chemically determined electron deficiency or hole concentration m 
this compound exhibited a direct correlation with T c for x < 0.15, suggestive of 
single-band transport and supportive of an all electronic mechanism for super- 
conductivity (Shafe, Shaf 1). 

Hall-effect measurements on YBa^UjOfw single crystals with the magnetic 
field on +1 T in the ab plane yielded a negative Hall constant in the range 
-0 75 to -9 X 10- ,0 m 3 /C corresponding to 1.2-1. 5 electrons per formula unit 
(Tozer). A large temperature dependence in R» of YBa* was attributed to multi- 
band conduction (Hongm) and to the temperature dependence of the 2-D and 
1-D chain mobility ratio (Wangz). The Hall coefficient was inversely dependent 
on the temperature in the compounds YBa* and GdBa*, which are judged as 
moderately heavy Fermion-like, with a Coulomb correlation energy comparable 
to or larger than the bandwidths (Cheon). Around the transition a larger in- 
crease was observed in R H for both YBa* and DyBa* (Yongz, Zhanl). In DyBa* 
the peak in R H corresponds ton - 4 X 10" cm" 3 , and was interpreted as a grain 
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boundary effect. In the case of YBa*, both the intrinsic quality and the grain 
boundary origin were mentioned (Yongz). The Hall coefficient R H decreases 
with decreasing oxygen content in YBa 2 Cu 3 0 7 -a, with a plateau of very little 
change from 8 = 0.1 to 6 = OA (Ongzl, Wangz). 

Several papers (Allen, Allel) have discussed the transport coefficients in the 
relaxation time approximation. They concluded that the Hall tensor tends to be 
holelike in the ab plane and electronlike in the ac and be planes, which explains 
why sign differences have been reported in the literature. 



3. Thermoelectric Effects 

A conductor with a temperature gradient and no electric current develops a 
steady-state electrostatic potential difference between the high and low tempera- 
ture regions; this phenomenon is called the thermoelectric, thermopower, or 
Seebeck effect. This and other related effects such as the Peltier effect vanish in 
the superconducting state (Hundl). 

Figure X-6 shows the temperature dependence of the thermoelectric power or 
Seebeck coefficient S of La 2 Cu0 4 (Granl) and (La Ujc Ba jr ) 2 Cu0 4 for several values 
of x (Alle3, Hundl, John3, Marcu, Uchil, Uherl, Uher2, Yanzl). The coeffi- 
cient decreases with increasing x = 0.025, 0.05, and 0.075, and the latter two 
compounds exhibit a rapid decrease to zero near the phase transition. No drop 
was observed in S at low temperatures for x = 0. In another study the same 
result was found for x = 0.075, but S for the x = 0 sample decreased dramati- 
cally to a very low value below 90 K. This was attributed to a changeover from an 
activated type of semiconductor transport at high temperatures to a variable 
range-hopping type at low temperatures (Maeno). 
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Fig. X-6. Temperature dependence of the thermopower S of (Lai_ Jt Ba x ) 2 Cu0 4 for several 
values of x (Uchil). 



13 



210 TRANSPORT PROPERTIES 



The thermopower of polycrystalline granular (La,_ Jt M jr ) 2 Cu0 4 ^ with M = Ba 
or Sr was calculated in the effective medium approximation and the results for 
the x dependence of S(T) are in good agreement with experimental values 
(Xiazz). The room-temperature thermopower data of (La,_ jr M x ) 2 Cu0 4 fit the 
Heikes expression (Coope, Heike) 

S =-A[2,„2 + ,„( T ^-)] ,X. 8 > 

where 1 — 2x is the number of electrons per copper site. Note that this expres- 
sion has no adjustable parameters. 

There are reports that above T c the thermopower in YBaCuO and its rare- 
earth-substituted analogues is positive (Mawds, Mitra), and also is negative 
(Khimz, Yaozh, Yuzzz), and examples of both cases are shown in Fig. X-7. An 
electronic or negative S(T) was observed in 0 2 -heated superconducting samples, 
and holelike behavior with positive S(T) was seen in air-heated nonsupercon- 
ducting ones (Raych). A sample of YBa 2 Cu 3 0 6 9 exhibited a negative thermo- 
power between 300 and 125 K attributed to a diffusion mechanism, a positive 
S(T) from 125 to 90 K ascribed to phonon drag effects, with S = 0 below T c = 
90 K (Yaozh; see also Khimz). 

A large peak in the thermopower of YBa*, called a precursor effect, was ob- 
served just above T c (Mawds, Uher2). It was suggested that high-T c materials be 
used for thermopower test leads for the absolute determination of S(T) above the 
temperature range covered by the present standard Nb-Ti leads (Uherz). 




100 200 300 

T(K) 

Fig. X-7. Temperature dependence of the thermopower S of (a) a ceramic sample 
of La^asSro.isCuO^, (b) a ceramic sample of YBa 2 CUj0 7 _ 6 , and (c) the ab plane of a 
YBa 2 Cu 3 0 7 _ (6 single-crystal sample. Note the different scales on the positive and negative 
parts of thejy axis (Yuzz3). 
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4. Photoconductivity 

Photoconductivity studies of LaCuO, YCuO, and YBaCuO samples suggest that 
polarons and excitons play a substantial role in the mechanisms of superconduc- 
tivity (Masum, Masul, Robas). 



5. Thermal Conductivity 

The thermal conductivity K(T) is helpful in determining the fraction of the ther- 
mal energy that is transported by charge carriers and the amount carried by the 
lattice (phonons). It can provide information about the electron-phonon inter 
action, mean-free path, carrier density, and other physical properties. The ther- 
mal conductivity is not necessarily divergent or zero in the superconducting 
state Thermal conductivity measurements have been reported on both polycrys- 
talline and single-crystal samples (e.g., Bayot, More6, Uher2), and an example 
of the temperature dependence of K(T) in polycrystalline YBa* is shown in 

Fig. X-8. x . , _ . 

A detailed study of the transport properties of YBa* (Gottw) mcluded an 
analysis of the low-temperature (0.1 < T < 2 K) behavior of K(T) in terms of a 
phonon or lattice contribution tf ph and an electronic contribution K tl 



K(T) = tfph + K, 



(X-9) 



where 



K ph = aT, K a = bT 3 



(X-10) 
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Fig. X-8. Log-log plot of the thermal conductivity of YBa* versus the temperature. The 
inset shows the data replotted on a linear scale (More6). 




i 

Ik 1 
II 



212 TRANSPORT PROPERTIES 

with a = 16 „W/K> cm and A = 47 „ W /K« cm. Hence even at ~0 1 K . 
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D. TUNNELING PROPERTIES 
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1. Tunneling Measurements 
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X-9 have ordinate scales proportional to the density of states, and they provide 

gap energies. , 

In a low-temperature SEM tunneling study of (La^Sro^CuO^ at a K tne 
electrons tunneled from the tip into many superconducting grains with tnhomo- 
aeneities small compared to the grain sizes (Kirtl). The data were analyzed in 
terms of the model of Zeller and Giaever (Zelle), and gave E e /kT c in the range 
from 3 5 to 6 3. Another experiment (Tsuel) was consistent with tunneling into 
grain sizes < 1 nm which are much smaller than the apparent crystal sizes. A 
study of (Y 05S Bao.4s)2Cu0 4 . 4 using point-contact tunneling at 4.2 and 27.4 K 
provided gap ratios E g /kT c in the range 3.8-4.2, somewhat large, : thai. , the BCS 
ratio (Ekino). Figure X-10 shows an example of the way / versus V SEM electron 
tunneling curves give a range of gap values (5 meV < E g < 190 meV) for a 
niobium tip located at various points of an aluminum-doped YBa* sample 

^Electron tunneling between the grains of oxygen-poor YBa* exhibited a dif- 
ferential resistance dV/dl which appears to have an asymptotic peak that did 
not appear in homogeneous oxygenated samples (Escud). The gap signature was 
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VOLTAGE (rmV) 

Fig. X-9. Point-contact tunneling conductance for four locations on a LaSrCuO 
at 4.2 K (Naito). 
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Voltage (mV) 

Fig. X-10. Current versus voltage plots obtained using a niobium tip at different posi- 
tions on the surface of aluminum-doped YBa 2 Cuj0 7 _ A . The difference scales used for 
each curve are indicated. The spectra from top to bottom show jumps in current at 95, 30, 
and 2.5 meV, respectively (Galll). 



not very well resolved and E g /kT c 7-13. Tunneling studies of YBa* thin films 
(Ogale) exhibited a dependence of the normalized critical current Iq/Iqq on 
77 r c , which differs from some recent S-I-S junction calculations (Ambeg). The 
deGennes model was reported to be better over a small temperature range, but 
the predicted curvature was larger than that of the data. 

In the break -junction tunneling technique (More3, More5) a small piece of 
bulk material is electromechanically broken under liquid helium, and the 
freshly fractured surfaces are adjusted to form a tunneling barrier with the liq- 
uid helium acting as the insulator (More4). The most common current-voltage 
curves obtained by this technique (More4) closely followed a quadratic current 
dependence on the voltage. Some curves have derivatives that exhibit structure 
indicative of the presence of gap sum voltages, and others have shapes that sug- 
gest quasi-particle tunneling between superconducting electrodes (Morel). Re- 
lated behaviors are observed, for example, for tunneling from a Ptlr tip into 
LaSrCuO (Tsuei, Zelle). 

In the absence of high-quality "sandwich" junctions these break-junction 
results are interesting. However, the effects of the strain and elastic failure on 
the electronic properties of the specimens and junctions is not clear. This could 
be of concern, particularly in the case of ceramic superconductors that are sensi- 
tive to sample treatment. 
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2. Josephson Effect 

When two superconductors are separated by a thin layer of insulating material, 
electron pairs can tunnel through the insulator from one superconductor to the 
other. There are three effects of pair tunneling, namely: 

1. The dc Josephson effect, which is the flow of a dc current / = h sin S 
across the junction in the absence of an applied electric or magnetic field, where 
5 is a phase factor and7 0 is the maximum zero voltage current. 

2. The ac Josephson effect relates to the flow of a sinusoidal current^ = J 0 
sin[6 - (AireVt/h)] across a junction with an applied voltage V where v - 2eV/ 
h is the frequency of oscillation. 

3. Macroscopic quantum interference effects involving a tunneling current/ 
with an oscillatory dependence on the applied field, given by 



m 



J=Jo- 



sin 7T*/*o 



(X-ll) 



where the magnetic flux * may be approximated as the ptoductof the average 
magnetic field strength times the cross-sectional area, and 4> 0 - hc/2e is the 
fluxoid or quantum of magnetic flux. 

In the reverse ac Josephson experiment, dc voltages are induced across an 
unbiased junction by introducing an rf current into the junction, or by ra- 
diatively coupling an rf signal through a coil surrounding the sample (Chenz, 
Wengl). It was suggested that this result supports the existence of granular su- 
perconductivity in YBaCuO at 240 K (Wengl). 

Anomalous voltage excursions as a function of temperature and magnetic 
field strength were reported above 100 K (Caizz). The onset of the excursions 
was 20 mT, they reached a maximum at about 33 mT, and disappeared for fields 
above 56 mT. The voltage jumps were different for cooling and heating, and they 
were more frequent for larger samples. These transient voltages were attributed 
to flux jumps of granular superconductors. It was proposed that some grains 
have transition temperatures as high as 160 K. 

Superconducting oxide materials are porous with chains of grains measuring 
a few microns in size. Owing to the inverse Josephson effect an applied rf current 
could cause individual Josephson junctions in these materials to develop quan- 
tum voltages given by V; = nhv/2e, which is on the order of nanovolts. Such 
junctions could even be inside the grains themselves (Blaze). Thermal smearing 
can prevent the detection of individual quantum voltages, but observable dc 
voltages in the millivolt range can result from the summation of thousands of 
junctions with n values as large as 100. 

Josephson junctions in thin films of LaSr(O.l) are believed to form at grain 
boundaries. In one experiment the Josephson current was found to be propor- 
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3. Macroscopic Quantum Phenomena 

CuoTfiTr' n Ua " tUm phenomena were « Sn-YBaCuO and YBa- 
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After Final Rejection Under 37 CFR 1.116. Attached is the facsimile machine transmission 
status report recording that 1 8 pages were successfully transmitted to telephone number 
703-305-3599. 



Respectfully submitted, 




Daniel P. Morris " I 
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The Commissioner of Patents and Trademarks 
Washington, D.C 20231 




mile transmitted under Rule CFR 1.61(d) to 
date shown above to telephone number 



Daniel P. Morris 
Reg. No. 32,053 

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR 1 .1 16 

Sir: 

In response to the Office Action dated June 25, 1998, please consider the following: 

REMARKS 

Applicants' claims have been rejected under 35 USC 112 as indefinite for using the 
terminology "perovskite-like" and "rare-earth-like". Applicants respectfully disagree. 

In addition to the evidence previously submitted showing that these are terms used by 
persons of skill in the art and that there are issued patents containing these terms in 
the claims which shows that the USPTO recognizes these terms as definite under 35 
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AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR 1.116 



Sir: 



In response to the Office Action dated June 25, 1998, please consider the following: 

REMARKS 

Applicants' claims have been rejected under 35 USC 112 as indefinite for using the 
terminology "perovskite-like" and "rare-earth-like". Applicants respectfully disagree. 



In addition to the evidence previously submitted showing that these are terms used by 
persons of skill in the art and that there are issued patents containing these terms in 
the claims which shows that the USPTO recognizes these terms as definite under 35 
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USC 112, applicants submit the following additional evidence that the USPTO 
recognizes these terms as definite under 35 USC 112. 

The undersigned attorney did a search in Lexis for the terms "like" in issued US 
patents. As shown in Attachment A, this search Lexis found 140,058 issued US 
patents using the terminology "like" in the claims. The USPTO has, therefore, accepted 
this terminology as definite within the meaning of 35 USC 112. A number of specific 
examples are provided in Attachments B to J, each of which are the results of a similar 
Lexis search. (Lists of the patent numbers will be provided at the request of the 
examiner.) Attachment B shows that there are 443 issued US patents having the term 
"diamond like" in the claims. Attachment C shows that there are 319 issued US patents 
having the term "diamond like carbon" in the claims. Attachment D shows that there 
are 10 issued US patents having the term "halogen like" in the claims. Attachment E 
shows that there are 11 issued US patents having the term "oxygen like" in the claims. 
Attachment F shows that there are 79 issued US patents having the term "ceramic like" 
in the claims. Attachment G shows that there are 31 issued US patents having the term 
"carbon like" in the claims. Attachment H shows that there are 5 issued US patents 
having the term "silicon like" in the claims. Attachment I shows that there are 10 issued 
US patents having the term "nitrogen like" in the claims. Attachment J shows that there 
are 17 issued US patents having the term "copper like" in the claims. In view thereof 
applicants respectfully request the examiner to withdraw the rejection of their claims as 
indefinite for using the terminology "perovskite like" and "rare-earth-like" since use of 
the term "like" is recognized as definite under 35 USC 1 12 by the USPTO. 
YO987-074BY 2 08/303,561 



Applicants claims have been rejected under 35 USC 102(a) and 103 over the Asahi 
Shinbum article which has a date of Nov. 28, 1986. In addition to evidence previously 
submitted proving that applicants conception was in the United States at applicants 
direction prior to Nov. 28, 1986 applicants submit the following additional evidence. 
Attachment K page 1 is a copy of the front cover of Zeitschrift Fur Physik B Condensed 
Matter Vol. 64 which contains the article ( pp 189-193) referred to and incorporated by 
reference at page 6, lines 6-10, of applicant's specification which applicants state is 
u [t]he basis or our invention". This page bears in the upper right the date stamp of the 
IBM Research Library bearing the date of Sept. 18, 1986. Page 2 of Attachment K is 
an enlarged view of the upper right corner showing the date stamp. Thus the assignee 
of the present invention IBM, the employer of the inventors at the time of the 
conception of the invention, had in its possession in the United States a copy of the 
article which applicants state forms the basis of their invention prior to the date of the 
Asahi Shinbum. Thus IBM had in its possession in the United States a written 
description of applicants' invention in "ready to patent form" as defined by the United 
States Supreme Court in Pfaff v. Wells No. 97-1130 decided November 10, 1998 prior 
to the date of the Asahi Shinbum article. The US Supreme Court held that "reduction 
to practice" is not needed to establish a date for invention. The court stated " [t]he 
statute's only specific reference to that term is found in §1 02(g), which sets fort the 
standard for resolving priority between two competing claimants to a patent." Since 
§1 02(g) is not applicable here, "diligence" and "reduction to practice" are not required. 
Applicants article in Zeitschrift Fur Physik "is proof that prior to [the date of the Asahi 
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Shinbum article applicants have] prepared drawings or other descriptions of the 
invention that were sufficiently specific to enable a person skilled in the art to practice 
the invention." The Asahi Shinbum article sates that applicants' work was reproduced, 
by others, thus applicants article was specifically specific for a person of skill in the art 
to practice applicants' invention. Also, as stated in a prior response , more than 5,200 
articles refer to applicants article showing that applicants enabled the field of high Tc 
superconductivity In view of applicants remarks the examiner is respectfully requested 
to withdraw the rejection of applicant's claims under 35 USC 102(a) and 103 as 
unpatentable over the Asahi Shinbum article. 

In addition to the evidence previously submitted in support of applicants position that 
their claims are fully enabled, applicants refer to the book "Structural Inorganic 
Chemistry", A. F. Wells, Oxford At the Clarendon Press (1962) which provides 
teaching of the general principles of ceramic science and the structure and properties 
of perovskite materials. 

Please charge any fee necessary to enter this paper to deposit account 
09-0468. 

If the above-identified Examiner's Action is a final Action, and if the 
above-identified application will be abandoned without further action by applicants, 
applicants file a Notice of Appeal to the Board of Appeals and Interferences appealing 
the final rejection of the claims in the above-identified Examiner's Action. Please 
charge deposit account 09-0468 any fee necessary to enter such Notice of Appeal. 
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IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 
(914)945-3217 
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Your search request has found 140,058 PATENTS through Level 1. 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

To MODIFY your search request, press the M key (for MOD FY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



:LAIMS (DIAMOND LIKE) 



Your search request has found 443 PATENTS through Level 1. 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

ro MODIFY your search request, press the M key (for MOD FY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



DATE: DECEMBER 26, 1998 

CLIENT: 074 

LIBRARY: LEXPAT 

FILE: UTIL 

5four search request is: 
CLAIMS (DIAMOND LIKE CARBON) 

dumber of PATENTS found with your search request through: 
LEVEL 1... 319 

To display the next screen of text of the PATENT you were viewing, press the 
SEXT PAGE key. 

To redisplay the screen of text of the PATENT you were viewing, press the 
2NTER key. 

?or further explanation, press the H key (for HELP) and then the ENTER key. 
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Your search request has found 10 PATENTS through Level 1. 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

To MODIFY your search request, press the M key (for MODFY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



CLAIMS (OXYGEN LIKE) 



Your search request has found 11 PATENTS through Level 1* 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

To MODIFY your search request, press the M key (for MODFY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 




1LAIMS (CERAMIC LIKE) 



four search request has found 79 PATENTS through Level 1. 

ro DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

ro MODIFY your search request, press the M key (for MODFY) and then the ENTER 

cey. 

?or further explanation, press the H key (for HELP) and then the ENTER key. 



CLAIMS (SILICON LIKE) 



Your search request has found 5 PATENTS through Level 1. OT ^, mc , 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key 

To MODIFY your search request, press the M key (for MOD FY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



ZLAIMS (CARBON LIKE) 



Your search request has found 31 PATENTS through Level 1. 

ro DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

To MODIFY your search request, press the M key (for MOD FY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



CLAIMS (NITROGEN-LIKE) 



Your search request has found 10 PATENTS through Level 1. 

To DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

To MODIFY your search request, press the M key (for MODFY) and then the ENTER 

key. 

For further explanation, press the H key (for HELP) and then the ENTER key. 



-LAIMS (COPPER LIKE) 



four search request has found 17 PATENTS through Level 1. 

ro DISPLAY these PATENTS press either the KWIC, FULL, CITE or SEGMTS key. 

ro MODIFY your search request, press the M key (for MOD FY) and then the ENTER 

key . 

For further explanation, press the H key (for HELP) and then the ENTER key. 
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IN THE CLAIMS 

Added claims: 

143. (Added) A method, comprising the steps of: 

forming a composition including a transition metal, a group IIIB 

element, an alkaline earth element, and oxygen, where said 

composition is a mixed transition metal oxide having a 

non-stoichiometric amount of oxygen therein 

and exhibiting a superconducting state at a temperature greater than 

26°K, 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K, and 

passing an electrical current through said composition while said 
composition is in said superconducting state. 

144. (Added) The method of claim 143, where said transition metal 
is copper. 

1 45. (Added) A superconductive method for causing electric current flow 
in a superconductive state at a temperature in excess of 26 K, 
comprising: 
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(a) providing a superconductor element made of a 
superconductive composition, the superconductive composition 
consisting essentially of a copper-oxide compound having a 
substantially layered perovskite crystal structure, the composition 
having a superconductor transition temperature T c of greater than 26 
K; 

(b) maintaining the superconductor element at a temperature 
above 26 K and below the superconductor transition temperature 
T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 



146. (Added) The superconductive method according to claim 145 in 
which the copper-oxide compound of the superconductive composition 
includes at least one element selected from the group consisting of a 
rare-earth element and a Group III B element and at least one 
alkaline-earth element. 

147. (Added) The superconductive method according to claim 146 in 
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which the rare-earth or rare-earth-like element is lanthanum. 

148. (added) The superconductive method according to claim 146 in 
which the alkaline-earth element is barium. 

149. (Added) The superconductive method according to claim 145 in 
which the copper-oxide compound of the superconductive composition 
includes mixed valent copper ions. 

150. (Added) The superconductive method according to claim 149 in 
which the copper-oxide compound includes at least one element in 
a nonstoichiometric atomic proportion. 

1 51 . (Added) The superconductive method according to claim 1 50 
in which oxygen is present in the copper-oxide compound in a 
nonstoichiometric atomic proportion. 

152. (Added) A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a 
superconductive composition, the superconductive composition 
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consisting essentially of a copper-oxide compound having a 

substantially layered perovskite crystal structure, the copper-oxide 
compound including at least one element selected from the group 

consisting of a rare-earth element and a Group III B element and at 

least one alkaline-earth element, the composition having a 

superconductive/resistive transition defining a 

superconductive/resistive-transition temperature 

range between an upper limit defined by a transition-onset 

temperature T c and a lower limit defined by an 

effectively-zero-bulk-resistivity intercept temperature Tp^o, 

the transition-onset temperature T c being greater than 26 K; 

(b) maintaining the superconductor element at a temperature 
below the effectively-zero-bulk-resistivity intercept 
temperature Tp= 0 of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

153. (Added) The superconductive method according to claim 103 in 
which said at least one element is lanthanum. 



154. (Added) The superconductive method according to claim 152 in 
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which the alkaline-earth element is barium. 



155. (Added) The superconductive method according to claim 152 in 

which the copper-oxide compound of the superconductive composition 
includes mixed valent copper ions. 



156, (Added) The superconductive method according to claim 155 in 
which the copper-oxide compound includes at least one element in 
a nonstoichiometric atomic proportion. 



157. (Added) The superconductive method according to claim 156 
in which oxygen is present in the copper-oxide compound in a 
nonstoichiometric atomic proportion. 



158. (Added) A superconductive method for causing electric-current flow 
in a superconductive state at a temperature in excess of 26°K, 
comprising: 



(a) providing a superconductor element made of a 
superconductive composition, the superconductive 
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composition consisting essentially of a copper-oxide compound 
having a substantially layered perovskite crystal structure, the 
composition having a superconductive transition temperature T c 
of greater than 26°K, said superconductive composition 
includes at least one element selected from the group 
consisting of a Group II A element, a rare earth element; 
and a Group III B element; 

(b) maintaining the superconductor element at a temperature 
above 26°K and below the superconductor transition 
temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

159. (Added) A superconductive method for conducting an electric 
current essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a 
superconductive composition, the superconductive composition 
consisting essentially of a copper-oxide compound having a 
substantially layered perovskite crystal structure, the copper-oxide 
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compound including at least one element selected from the group 
consisting of a Group II A element, a rare earth element and a Group 
III B element, the composition having a superconductive/ 
resistive transition defining a superconductive/resistive- 
transition temperature range between an upper limit defined by a 
transition-onset temperature T c and a lower limit defined by an 
effectively-zero-bulk-resistivity intercept temperature T p = 0 , the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature 
below the effectively-zero-bulk-resistivity intercept temperature T p=0 of 
the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

160. (Added) A superconductive method for causing electric-current 
flow in a superconductive state at a temperature in excess of 26°K, 
comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially 
of a copper-oxide compound having a substantially layered perovskite 
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crystal structure, the composition having a superconductive transition 
temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group 
consisting of a Group II A element and at least one element selected 
from the group consisting of a rare earth element and a Group III B 
element; 

(b) maintaining the superconductor element at a temperature 
above 26°K and below the superconductor transition 
temperature T c of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

161. (Added) A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting 
essentially of a copper-oxide compound having a substantially layered 
perovskite crystal structure, the copper-oxide compound including at 
least one element selected from the group consisting of a Group II A 
element and at least one element selected from the group consisting 
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of a rare earth element and a Group HI B element, the composition 
having a superconductive/resistive transition defining a 
superconductive-resistive-transition temperature range between an 
upper limit defined by a transition-onset temperature T c and a lower 
limit defined by an effectively-zero-bulk-resistivity intercept 
temperature Tp= 0 , the transition-onset temperature T c being 
greater than 26°K; 

(b) maintaining the superconductor element at a temperature 
below the effectively-zero-bulk-resistivity intercept 
temperature Tp= 0 of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

162. (Added) A superconductive method for causing electric-current 
flow in a superconductive state at a temperature in excess 
of 26°K, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting essentially 
of a transition metal oxide compound having a substantially layered 
perovskite crystal structure, the composition having a superconductive 
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transition temperature T c of greater than 26°K, said superconductive 
composition includes at least one element selected from the group 
consisting of a Group II A element and at least one element selected 
from the group consisting of a rare earth element and a Group III B 
element; 

(b) maintaining the superconductor element at a temperature 
above 26°K and below the superconductor transition T c of 
the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 

163. (Added) A superconductive method for conducting an electric current 
essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting 
essentially of a transition metal-oxide compound having a substantially 
layered perovskite crystal structure, the transition metal-oxide 
compound including at least one element selected from the group 
consisting of a Group II A element and at least one element 
selected from the group consisting of a rare earth element and 
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a Group III B element, the composition having a 
superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range 
between an upper limit defined by a transition-onset temperature T c 
and a lower limit defined by an effectively-zero-bulk-resistivity 
intercept temperature T p = 0 , the transition-onset temperature T c being 
greater than 26°K; 

(b) maintaining the superconductor element at a temperature 
below the effectively-zero-bulk-resistivity intercept temperature 
T p =o of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
element. 



REMARKS 

Reconsideration is respectfully requested in view of and changes to the claims 
and the remarks herein. Please contact the undersigned to conduct a telephone 
interview in accordance with MPEP 713.01 to resolve any remaining 
requirements and/or issues prior to sending another Office Action. Relevant 
portions of MPEP 713.01 are included on the signature page of this amendment. 
In view of the changes to the claims and the remarks herein, the Examiner is 
respectfully requested to reconsider the above-identified application. If the 
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Examiner wishes to discuss the application further, or if additional information 
would be required, the undersigned will cooperate fully to assist in the 
prosecution of this application. 

In paragraphs 6-7 on pages 12-16 of the referenced office action Claims 86-87, 
96-108, 115, 118, 120, 122, 123, 129-135 and 137-142 have been rejected 
under 35 USC 112. 

The Advisory action dated Feb. 25, 1999 states that applicants response to the 
final rejection filed 12/14/198 ... will not be entered." In the note the examiner 
states "[njwely added 143 -177 do not simplify or reduce issues for appeal." 
Claims 143-163 added by this amendment correspond to in claims 86-87, 
96-108, 112, 113, 117, 118, 122, and 123. Claims 143-163 added by this 
amendment have the same wording as claims 86-87, 96-1 08, 1 12, 1 1 3, 1 1 7, 
118, 122, and 123 and include all changes suggested by the examiner to 
overcome the rejections of claims 86-87, 96-108, 112, 113, 117, 118, 122, and 
123 claims under 35 USC 112, second paragraph. 

Applicants had a telephone discussion with Examiner Kopec prior to submitting 
applicants' response filed on 12/14/198 in response to the final rejection. 
Applicants explained to Examiner Kopec that they intended to add claims 
(claims 143-163 ) that would not add any new issues, would reduce the number 
of issues under 35 USC 1 12 in regards to these added claims and would not 
cause a withdrawal of the final rejection. Examiner Kopec agreed with these 
comments and preliminarily agreed to enter the amendment filed 12/14/198 
containing added claims 143-163. As indicated above that amendment was not 
entered. The present amendment adds claims 143-163 separately. Applicants 
request entry of the present amendment for the reasons given above. 

In a separate amendment, claims 1 15-142 have been amended to include all 
suggestions of the examiner to over come the rejections under 35 USC 112, 
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second paragraph, except for those directed to the terms "layer-like", 
"perovskite-like, "rare-earth-like", and "layer-type". These terms occur in claims 
86-87, 96-108, 112, 113, 117, 118, 122, and 123. The examiner agreed to enter 
the amendment to claims 1 15 - 142 if submitted separately. As stated by 
applicants in previous responses the terms "layer-like", "perovskite-like, 
"rare-earth-like", and "layer-type" are terms of art and well understood by persons 
of skill in the art. 

In paragraph 5 of the referenced office action claims 129-131, 134, 135, 139-142 
added by applicants in there response dated April 27, 1998 have been rejected 
under 35 (JSC 112 as not enabled. Applicants respectfully disagree. The 
examiner has given no specific reason why these claims are not enabled. 

Please charge any fee necessary to enter this paper to deposit account 09-0468. 

If the above-identified Examiner's Action is a final Action, and if the 
above-identified application will be abandoned without further action by 
applicants, applicants file a Notice of Appeal to the Board of Appeals and 
Interferences appealing the final rejection of the claims in the above-identified 
Examiner's Action. Please charge deposit account 09-0468 any fee necessary 
to enter such Notice of Appeal. 

In the event that this amendment does not result in allowance of all such claims, 
the undersigned attorney respectfully requests a telephone interview at the 
Examiner's earliest convenience. 

MPEP 713.01 states in part as follows: 

Where the response to a first complete action includes a request 
for an interview or a telephone consultation to be initiated by the 
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examiner, ... the examiner, as soon as he or she has considered 
the effect of the response, should grant such request if it appears 
that the interview or consultation would result in expediting the case 
to a final action. 




Reg. No. 32,053 
(914) 945-3217 

IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 
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IN THE UNITE D STATES PATENT A ND TRADEMA RK OFFICE 

Applicants; J. Bednorz et al. Date ; j Une 15, 1999 

Serial No. 08/303,561 Group Art Unit: 1105 

Filed: September 9, 1 994 Examiner M KopGc 

For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

CERTIFICATE OF FACSIMILE TRANSMISSION 

I SiSw ^K^/o^n^ 8 Paper is ^^ facs,mi,e Emitted under Rule CFR 
i^bTj^^AJ.S. Patept and jmeperk Office on the date shown above To 
f/ ?Tephone number 70? 

S^nt^TP^Morris^ 
Reg. No. 32,053 

The Commissioner of Patents and Trademarks 
Washington, D.C, 20231 

Amendment After Final Rejection 

In response to the final rejection dated June 25, 1998 please consider the 
following: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: J. Bednorz et al. Date: June 15, 1999 

Serial No. 08/303,561 Group Art Unit: 1 1 05 

Filed: September 9, 1994 Examiner: M. Kopec 

For NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

CERTIFICATE OF FACSIMILE TRANSMISSION 

. hereby certify that this paper is .Jaejjatf facsimile transmitted under Rule CFR 
1.61j£)^4beLI.S. Patej^and p^dejpark Office on the date shown above To 
stephone number 703/ 




Jf^nief P. Moms 
Reg. No. 32,053 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Amendment After Final Rejection 



In response to the final rejection dated June 25, 1998 please consider the 
following: 
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IN THE CLAIMS 



164. (Added) A method according to claim 129 wherein said 

composition comprises a substantially layered perovskite crystal 
structure. 



165. (Added) A method according to claim 130 wherein said 

superconducting transistor metal oxide comprises a substantially 
layered perovskite crystal structure. 



166. (Added) A method according to claim 131 wherein said 

superconducting copper oxide comprises a substantially layered 
perovskite crystal structure. 



167. (Added) A method according to claim 132 wherein said 

superconducting oxide composition comprises a substantially layered 
perovskite crystal structure. 



168. (Added) A method according to claim 133 wherein said 

superconducting oxide composition comprises a substantially layered 
perovskite crystal structure. 
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169. (Added) A method according to claim 134 wherein said transistor 

metal oxide comprises a substantially layered perovskite crystal 
structure. 



170. (Added) A method according to claim 135 wherein said copper oxide 
comprises a substantially layered perovskite crystal structure. 

171 . (Added) A method according to claim 136 wherein said composition 
comprises a substantially layered perovskite crystal structure. 



172. (Added) A method according to claim 137 wherein said composition of 
matter comprises a substantially layered perovskite crystal structure. 

173. (Added) A method according to claim 138 wherein said composition of 
matter comprises substantially layered perovskite crystal structure. 

174. (Added) A method according to claim 139 wherein said composition of 
matter comprises a substantially layered perovskite crystal structure. 

175. (Added) A method according to claim 140 wherein said composition of 
matter comprises substantially layered perovskite crystal structure. 
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176. (Added) A method according to claim 141 wherein said transistion 
metal oxide comprises substantially layered perovskite crystal 
structure. 

177. (Added) A method according to claim 142 wherein said copper oxide 
composition comprises substantially layered perovskite crystal 
structure. 

REMARKS 

Reconsideration is respectfully requested in view of and changes to the claims 
and the remarks herein. Please contact the undersigned to conduct a telephone 
interview in accordance with MPEP 713.01 to resolve any remaining 
requirements and/or issues prior to sending another Office Action. Relevant 
portions of MPEP 713.01 are included on the signature page of this amendment. 
In view of the changes to the claims and the remarks herein, the Examiner is 
respectfully requested to reconsider the above-identified application. If the 
Examiner wishes to discuss the application further, or if additional information 
would be required, the undersigned will cooperate fully to assist in the 
prosecution of this application. 

The Advisory action dated Feb. 25, 1999 states that applicants response to the 
final rejection filed 12/14/198 ... will not be entered." In the note the examiner 
states "[n]wely added 143 -177 do not simplify or reduce issues for appeal." The 
present separately adds claims 164-177. 

Support for added claims 164-177 is found throughout the specification and 
claims. Each of these claims depend from another claim and add the limitation 
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"comprises substantially layered perovskite crystal structure". Applicants are 
adding these dependent claims since the examiner at page 1 1 paragraph (1) of 
the final action dated May 27, 1997 suggested using this language. Entry of 
claims 164 - - 177 does not require withdrawal of the finality of the rejection. 



Please charge any fee necessary to enter this paper to deposit account 09-0468. 

If the above-identified Examiner's Action is a final Action, and if the 
above-identified application will be abandoned without further action by 
applicants, applicants file a Notice of Appeal to the Board of Appeals and 
Interferences appealing the final rejection of the claims in the above-identified 
Examiner's Action. Please charge deposit account 09-0468 any fee necessary 
to enter such Notice of Appeal. 

In the event that this amendment does not result in allowance of all such claims, 
the undersigned attorney respectfully requests a telephone interview at the 
Examiner's earliest convenience. 

MPEP 713.01 states in part as follows: 

Where the response to a first complete action includes a request 
for an interview or a telephone consultation to be initiated by the 
examiner, ... the examiner, as soon as he or she has considered 
the effect of the response, should grant such request if it appears 
that the interview or consultation would result in expediting the case 
to a final action. 



Respectfully submitted, 
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Daniel P. Morris 
Reg. No. 32,053 
(914) 945-3217 

IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 21 8 

Yorktown Heights, New York 10598 
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TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 
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I hereby certify that this paper is beina facsimile transmitted under Rule CFR 

ice on the date shown above To 



Reg. No. 32,053 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Amendment After Final Rejection 

In response to the final rejection dated June 25, 1998 please consider the 
following: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: J. Bednorz et al. Date: June 14, 1999 

Serial No. 08/303,561 Group Art Unit: 1 1 05 

Filed: September 9, 1994 Examiner: M. Kopec 

For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 

CERTIFICATE OF FACSIMILE TRANSMISSION 

I hereby certify that this paper is being facsimile transmitted under Rule CFR 
1.61(d>*dlhe"U.S. Patept and Tr^iderjiaj^Dffice on the date shown above To 
teletinone number 




)aniel P. Morris 
Reg. No. 32,053 

The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Amendment After Final Rejection 

In response to the final rejection dated June 25, 1998 please consider the 
following: 
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IN THE CLAIMS 



115. (Amended) A method comprising the steps of: 

forming a composition including copper, oxygen and [any] an 
element selected from the group consisting of at least one 
Group II A element and at least one element selected from 

the group consisting of a rare earth element and a Group 
III B element, where said composition is a mixed copper 

oxide having a non-stoichiometric amount of oxygen therein 
and exhibiting a superconducting state at a temperature greater 
than 26°K; 

maintaining said composition in said superconducting state at a 
temperature greater than 26°K; and 

passing an electrical current through said composition while 
said composition is in said superconducting state. 
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120. (Amended) A method comprising the steps of: 

forming a composition including a transition metal, oxygen and 
[any] an element selected from the group consisting of at least one 
Group II A element and at least one element selected from the 
group consisting of a rare earth element and a Group NIB 
element, where said composition is a mixed transitional metal 
oxide formed from said transition metal and said oxygen, said mixed 
transition metal oxide having a non-stoichiometric amount of oxygen 
therein and exhibiting a superconducting state at a temperature 
greater than 26°K; 

maintaining said composition in said superconducting state 
at a temperature greater than 26°K; and 

passing an electrical current through said composition while 
said composition is in said superconducting state. 



123. (Amended) A superconductive method for conducting an electric 
current 
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essentially without resistive losses, comprising: 

(a) providing a superconductor element made of a superconductive 
composition, the superconductive composition consisting 

essentially of a transition metal-oxide compound having a layer-type 
perovskite-Iike crystal structure, the transition metal-oxide 
compound including at least one element selected from the group 
consisting of a Group II A element and at least one element 
selected from the group consisting of a rare earth element and 
a Group III B element, the composition having a 
superconductive/resistive transition defining a 
superconductive/resistive-transition temperature range 
between an upper limit defined by a transition-onset 
temperature [T] Land a lower limit defined by an effectively-zero- 
bulk-resistivity intercept temperature T p=0j the 
transition-onset temperature T c being greater than 26°K; 

(b) maintaining the superconductor element at a temperature 
below the effectively-zero-bulk-resistivity intercept temperature 
T p= o of the superconductive composition; and 

(c) causing an electric current to flow in the superconductor 
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element. 

129. (Amended) A method comprising providing a composition having a 
transition temperature greater than 26°K, the composition 
including a rare earth or alkaline earth element, a transition 
metal element capable of exhibiting multivalent states 

and oxygen, including at least one phase 
that exhibits superconductivity at temperature in excess of 
26°K, maintaining said composition at said temperature to 
exhibit said superconductivity and passing an electrical 
superconducting current through said composition [while] with said 
phase exhibiting said superconductivity. 

130. (Amended). A method comprising providing a superconducting 
transition metal oxide having a superconductive onset temperature 
greater than 26°K, maintaining said superconducting 

transition metal oxide [being] at a temperature less than 

said superconducting onset temperature and flowing a 
superconducting current therein. 

131. (Amended). A method comprising providing a superconducting copper 
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oxide having a superconductive onset temperature greater 
than 26°K, [maintaing] maintaining said superconducting copper oxide 
at a temperature less than said superconducting onset 
temperature and flowing a superconducting current [therein] in said 
superconducting oxide . 



132. (Amended) . A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature 

greater than 26°K, maintaining said superconducting 
copper oxide at a temperature less than said superconducting onset 
temperature and flowing a [superconduting] superconducting current 
therein, said composition comprising at least one each of rare earth, 
an alkaline earth, and copper. 

133. (Amended). A method comprising providing a superconducting oxide 
composition having a superconductive onset temperature 

greater than 26°K, [maintianing] maintaining said superconducting 
copper oxide at a temperature less than said superconducting onset 
temperature and flowing a superconducting electrical current therein, 
said composition comprising at least one each of a Group III B 
element, an alkaline earth, and copper. 

1 34. (Amended) A method comprising flowing a superconducting electrical 
current in a transition metal oxide having a T c greater than 26°K and 
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maintianing said transition metal oxide at a temperature less than said 

la- 

135. (Amended) A method comprising flowing a superconducting electrical 
current in a copper oxide having a T c greater than 26°K and 
maintianing said copper oxide at a temperature less than said T r . . 

137. (Amended) A method comprising flowing a superconducting electrical 
current in a composition of matter having a T c greater than 26°K, 
said composition comprising at least one each of a III B 

element, an alkaline earth, and copper oxide and maintianing said 
composition of matter at a temperature less than said T n . 

138. (Amended) A method comprising flowing a superconducting electrical 
current in a composition of matter having a T c greater than 26°K, 
said composition comprising at least one each of a rare 

earth, alkaline earth, and copper oxide and maintianing said 
composition of matter at a temperature less than said T R . 

139. (Amended) A method comprising flowing a superconducting electrical 
current in a composition of matter having a T c greater than 26°K, 
said composition comprising at least one each of a rare 
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earth, and copper oxide and maintianina said composition of matter at 
a temperature less than said "L . 

140. (Amended) A method comprising flowing a superconducting elecrical 
current in a composition of matter having a T c greater than 26°K 
carrying, said composition comprising at least one each of 

a III B element, and copper oxide and maintianing said 
composition of matter at a temperature less than said T c . 

141. (Amended) A method comprising flowing a superconducting electrical 
current in a transition metal oxide comprising a T C >26°K arid 
maintaining said transition metal oxide at a temperature less than said 

la- 

142. (Amended) A method comprising flowing a superconducting electrical 
current in a copper oxide composition of matter comprising a T C >26°K 
and maintianing said copper oxide composition of matter at a 
temperature less than said [TC] 

Added claims: 

REMARKS 
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Reconsideration is respectfully requested in view of and changes to the claims 
and the remarks herein. Please contact the undersigned to conduct a telephone 
interview in accordance with MPEP 713.01 to resolve any remaining 
requirements and/or issues prior to sending another Office Action. Relevant 
portions of MPEP 713.01 are included on the signature page of this amendment. 
In view of the changes to the claims and the remarks herein, the Examiner is 
respectfully requested to reconsider the above-identified application. If the 
Examiner wishes to discuss the application further, or if additional information 
would be required, the undersigned will cooperate fully to assist in the 
prosecution of this application. 

The Advisory action dated Feb. 25, 1999 states that applicants response to the 
final rejection filed 12/14/198 ... will not be entered." In the note the examiner 
states "[t]he amendments to claims 1 15 - 142 will be entered if submitted 
separately." This amendment is a separate submission of the amendments to 
claims 115-142. 

In paragraphs 6-7 on pages 12-16 of the referenced office action Claims 86-87, 
96-108, 115, 118, 120, 122, 123, 129-135 and 137-142 have been rejected 
under 35 USC 112. All changes suggested by the examiner have been made 
except for those directed to the terms "layer-like", "perovskite-like, 
"rare-earth-like", and "layer-type". These terms occur in claims 86-87, 96-108, 
1 1 2, 1 1 3, 1 1 7, 1 1 8, 1 22, and 1 23. As stated by applicants in previous 
responses these are terms of art and well understood by persons of skill in the 
art. 

In paragraph 5 of the referenced office action claims 129-131, 134, 135, 139-142 
added by applicants in there response dated April 27, 1998 have been rejected 
under 35 USC 1 12 as not enabled. Applicants respectfully disagree. The 
examiner has given no specific reason why these claims are not enabled. 
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Please charge any fee necessary to enter this paper to deposit account 09-0468. 

If the above-identified Examiner's Action is a final Action, and if the 
above-identified application will be abandoned without further action by 
applicants, applicants file a Notice of Appeal to the Board of Appeals and 
Interferences appealing the final rejection of the claims in the above-identified 
Examiner's Action. Please charge deposit account 09-0468 any fee necessary 
to enter such Notice of Appeal. 

In the event that this amendment does not result in allowance of all such claims, 
the undersigned attorney respectfully requests a telephone interview at the 
Examiner's earliest convenience. 

MPEP 713.01 states in part as follows: 

Where the response to a first complete action includes a request 
for an interview or a telephone consultation to be initiated by the 
examiner, ... the examiner, as soon as he or she has considered 
the effect of the response, should grant such request if it appears 
that the interview or consultation would result in expediting the case 
to a final action. 




Daniel P. Morris 
Reg. No, 32,053 
(914) 945-3217 



IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 
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Stf/otv /» a communication from the EXAMINER in charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



ADVISORY ACTION 



THE PERIOD FOR RESPONSE: 
□"'is extended to run — (p from the date of the Final Rejection 

□ continues to run from the date of the Final Rejection 

□ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later tn no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1 136(a), the proposed response and the appropriate 
fee. The date on which the response, the petition, and the lee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date that the shortened slatutory period for response expires as set forth above. 

Q Appellam's Brief is due in accordance with 37 CFR 1. 192(a). 

□Applicant's response to the final rejection, filed .^MM'AXn been considered with the following affect, but ,. is not deemed to 
place the application in condition for allowance: / *yz;5 j^y 

1. □ The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because: 

a. □ There is no convincing showing under 37 CFR 1.116(b) why the proposed amendment is necessary and was not earlier 

presented. 

b. □ They raise new issues that would require further consideration and/or search. (See Note). 

c. □ They raise the issue of new matter. (See Note). 

d. □ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal. 

e. □ They present additional claims without cancelling a corresponding number of finally rejected claims. 



NOTE: 



-•^ fe{V^7 -V"^->y^ %-rJixs,S^lii.:^ 7t%^ ^f^^^ ^lilWl^L 

2. □ Newly proposed or amended claims would be allowed if submitted in a separately filed amendment cancelling the 



non-allowable claims. 



3. □ Upon the filing of an appeal, the proposed amendment □ will be □ will not be, entered and the status of the claims in this 
application would be as follows: 



Allowed claims: 

Claims objected to: 
Claims rejected: 



However; 

a. D The rejection of claims — _ on references is deemed to be overcome by applicant's response. 

b. D The rejection of claims on non-reference grounds only is deemed to be overcome by applicant's response. 

4. □ The affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection. 

5. Q^The affidavit o r exhibit w ill noj be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. Zfcfc A/bfgj 

D The proposed drawing correction □ has D has not been approved by the examiner, 
□ Other 
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purposes of determining .he period o. extension and .he corresponding amount of .he fee. Any t^Z^^^XaT^ 
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Place the application in condition for allowance: ' ' ' ""S.dered w.th the following affect, bu, it is not deemed to 

1. □ The proposed amendments to the claim and/or specification w.linot be entered and the final rejection stands because: 

" D Jre e seni S ed n0 COnVindn9 37 ^ the Pr ° P ° Sed a ~ is and was not earlier 

b. □ They raise new issues that would require further consideration and/or search. (See Note). 

c. □ They raise the issue of new matter. (See Note). 
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3. □ Upon the filing of an appeal, the proposed amendmen, □ will be □ will no, be. entered and the status o, the claims in this 
application would be as follows: un* 



Allowed claims: _ 

Claims objected to: 

Claims rejected: 

However; 

a. □ The rejection of claims on references is deemed to be overcome by applicant's response. 

b. U The rejection of claims — _____ on non-reference grounds only is deemed to be overcome by applicant's response. 

4. □ The affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection. 

5. \^The_am^or exKb^Ul not be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. J>fe& /UojT^r 

□ The proposed drawing correction □ has □ has not been approved by the examiner. 

□ Other 



Mark Kopec 
Primary Examiner 
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Below is a communication from the EXAMINER in charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



Q^TH 



ADVISORY ACTION 

THE PERIOD FOR RESPONSE: 

Qts extended to run A>^ __„ from the date of the Final Rejection 

□ continues to run _ from the date of the Final Rejection 

□ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later In no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate 
fee. The date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 wilt be calculated from the date that the shortened statutory period lor response expires as set forth above. 

Ej/Aj>pellant - s Brief is due in accordance with 37 CFR 1. 192(a). 

TrlZT 7^ nset0 ,h * ,inal filed /Z/VvA* has been considered with the following affect, but ,t is not deemed to 

place the application m condition for allowance: / eu ,u 

1. S^The proposed amendments to the claim and/or specif icat.on will not be entered and the final rejection stands because: 

a. □ There is no convincing showing under 37 CFR 1.1 16(b) why the proposed amendment is necessary and was not earlier 

presented. 

b. □ They raise new issues that would require lurther consideration and/or search. (See Note). 

c. □ They raise the issue of new matter (See Note). 

e. L_T They present additional claims without cancelling a corresponding number of finally rejected claims. 

note: tfwly aJJtJ <tffi^WA_7iri'1 ir> mL ^pl. L *r >*J«* f _sv<*<r Cor g ,/>_W 

2. □ Newfy proposed or amended claims would be allowed if submitted in a separately filed amendment cancelling the 

non-allowable claims. 

3. Et^Upon the filing of an appeal, the proposed amendment □ will be R wil l not be , entered and the status of the claims In this 

application would be as follows: " 

Allowed claims: ^ 



d ' lpZa\ e 10 P ' aCe aPPliCaIi ° n in beUer f0rm for appeal b * materially reducing or simplifying the issues for 



Claims objected to: t 

Claims rejecled: -?H-l<* ^L''(0_ /(-tShT \ ',1'\ l \Z. 
However; 

a. □ The rejection of claims on references is deemed to be overcome by applicant's response. 

b. □ The rejection of claims on non-reference grounds only is deemed to be overcome by applicant's response. 

4. □ The affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection. 

5. □ The affidavit or exhibit will not be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. 

□ The proposed drawing correction □ has □ has not been approved by the examiner. 

□ Other. 

Mark Kopec 
Primary Examiner 
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Se/ow fe a communication from the EXAMINER in charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



Q"the 



ADVISORY ACTION 

^THE PERIOD FOR RESPONSE: 
Q^ls extended to run from the date ot the Final Rejection 

□ continues to run _ from the date of the Final Rejection 

□ expires three months from the date of the final rejection or as of the mailing date of this Advisory Action, whichever is later. In no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(a), the proposed response and the appropriate 
fee. The da e on wh,ch the response, the petition, and the fee have been filed is the date of the response and also the date for the 
purposes of determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 will be calculated from the date that the shortened statutory period for response expires as set forth above. 

La Appellant's Brief is due in accordance with 37 CFR t. 192(a). 

^^lZTj^ e '° ,he ri , , , inal ; ei ^ 1 ,ion - ,iled 12 £ "» considered will, the lollowing .fleet, but il is not deemed to 

place the application in condition for allowance: u 

1. □ The proposed amendments to the claim and/or specificahon w.ll not be entered and the final rejection stands because: 

D denied" 0 C ° nVinCinS Sh ° W ' n9 ™** ^ C ™ 11 ^ ^ Pr ° P ° Sed amendment '» necessary -"d was not earlier 

b. □ They raise new issues that would require further consideration and/or search. (See Note}. 

c. □ They raise the issue of new matter. (See Note). 

d ' D Ippeal. re ^ P,3Ce aPP ' iCat,0n m b6Uer form for a ^ eal b V materially reducing or simplifying the issues for 

e. □ They present additional claims without cancelling a corresponding number of finally rejected claims. 

NOTE: __.'r(W_J^i'^'l^y r <i-v:U c .\ i,, ' !r „i .,.,( }U \[ l w . L |,, u ;. ( ,^ 1r rc \,J 

__d±l<? — laaaly U Led gyhi k-b-.^^^is }2fX.cA v^n^/ 

2. □ Newly proposed or amended claims would be allowed il submitted in a separately filed amendment cancelling the 

non-allowable claims. 

3. □ Upon the filing of an appeal, the proposed amendment □ will be □ will not be, entered and the status of the claims in this 

application would be as follows: 



Allowed claims: 

Claims objected to: 

Claims rejected: 

However; 

a. □ The rejection of claims on references is deemed to be overcome by applicant's response. 

b. □ The rejection of claims on non-reference grounds only is deemed to be overcome by applicant's response. 

4. □ The affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection. 

5. □''The affidavit or exhibit w ill not be considered because applicant has not shown good and sufficient reasons why it was not earlier 

presented. Sf? £ ^J^Jj£_^ 

D The proposed drawing correction □ has D has not been approved by the examiner. 
□ Other 



Mark Kopec 
Primary Examiner 
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Below is a communication from the EXAMINER in charge of this application 
COMMISSIONER OF PATENTS AND TRADEMARKS 



ADVISORY ACTION 

PERIOD FOR RESPONSE: 
Erf s extended lo run Cr Jv*cK- from (he date ol the Final Rejection 

□ continues to run from the date ol the Final Rejection 

□ expires three months from the date o. the final rejection or as of the mailing date of this Advisory Action, whichever is later In no 
event however, will the statutory period for response expire later than six months from the date of the final rejection. 

it7th?,T n °' 'IT,. 7 S ' bE ° b ' ained by n " n9 3 Pe "" on u " der 37 CFR U3 «M- lh * P«>e°sed response and the appropriate 
fee. The da e on which the response, the petition, and the fee have been filed is the date of the response and also he date forThe 

1.17 will be calculated from the date that the shortened statutory period lor response expires as set forth above. 

[^Appellant's Brief is due in accordance with 37 CFR 1.192(a). 

□^Applicant's response to the final rejection, filed tz//U'i is has bepn mn^PrM ^th thD <n „ 

place the application in condition for allowance: 'tz/i^ centered w.h the following affect, but it is no. deemed to 

1. □ The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because: 

^ D ; r h e e s e n ; S ed n0 C ° nVinCin9 Sh0Wm9 Und6r 37 CFR 1Jl6 ( b > wh * ^ P^Posed amendment is necessary and was not earlier 

b. □ They raise new issues that would require further consideration and/or search. (See Note). 

c. □ They raise the issue of new matter. {See Note). 

d " D IppLr d6emed *° Pl3Ce aPp,iCati0n in be,ter ,orrT1 for b V materially reducing or simplifying the issues for 

e. □ They present additional claims without cancelling a corresponding number ol finally rejected claims. 



NOTE: 



2. □ Newly proposed or amended claims would be allowed ,f submitted in a separately filed amendment cancelling the 

non-allowable claims. y 

3. □ Upon the filing of an appeal, the proposed amendment □ wilt be □ will not be, entered and the status of the claims in this 

application would be as follows: 



Allowed claims: __. _ 

Claims objected to: 

Claims rejected: 

However; 

a. □ The rejection of claims — _ on references is deemed to be overcome by applicant's response. 

b. U The rejection of claims on non-reference grounds only is deemed to be overcome by applicant's response. 

4 ' Q^Th e affidavit, exhibit or request for reconsideration has been considered but does not overcome the rejection, g Alffac ^1 

5. □ The affidavit or exhibit will not be considered because applicant has not shown good and sufficient reasons why it w^TrJoTelrller 
presented. 

□ The proposed drawing correction □ has □ has not been approved by the examiner. 

□ Other 



Mark Kopec 
Primary Examiner 
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Application/Control Number: 08/303,561 Pa S e 2 

Art Unit: 1751 

The additional 1.132 Affidavits of Mitzi, Tsuei and Dinger 
(filed. 12/16/98) and the newly provided 1.132 Affidavits of 
Thomas Shaw (filed 12/16/98) and . Peter Duncombe (filed 12/21/98) 
have been reviewed and considered. 

The examiner notes the books describing the general 
principles of ceramic fabrication provided in these Affidavits. 
Also, the examiner notes that such fabrication techniques were 
utilized subsequently (after the filing date of the instant 
application) to produce the superconductive materials described 
in the Poole et al reference as well as the materials produced by 
Peter Duncombe (see Affidavit Tiled 12/21/98) . 

It is the examiner's maintained position that while general 
principles of ceramic fabrication were most certainly known prior 
to the filing date of the instant application, the utilization of 
such techniques to produce superconductive materials, within the 
scope of the instant claims were not known. The affidavits are 
not effective to demonstrate enablement at the time the invention 
was made. As stated in paper #66, page 8, one may now know of a 
material that superconducts at more than 2 6K, but the affidavits 
■ do not establish the existence of that knowledge on the filing 
date of the present application. 
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It is acknowledged that applicants are pioneers in the filed 
of high temperature metal oxide superconductivity. The examiner 
respectfully maintains, for the reasons of record, that the 
disclosure is not fully enabling for the scope of the present 
claims . 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Mark Kopec 
whose telephone number is (703) 308-1088. The examiner can . 
normally be reached on Monday-Thursday from 7:30 AM - 6:00 PM. 

If reasonable attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Dr. Yogendra Gupta, 
can be reached on (703) 308-4708. The fax phone number for this 
Group is (703) 305-3599. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0661. 1 



Mark Kopec 
Primary Examiner 



Mark Kopec 
February 22, 1999 



VP/ 
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| APPLICATION NUMBER | FILING DATE | 



FIRST NAMED APPLICANT 



| ATTORNEY DOCKET NO. | 



EXAMINER 



I ART UNIT | PAPER NUMBER 



DATE MAILED: 

INTERVIEW SUMMARY 

Ad participants (applicant, applicant's representative, PTO personnel): 

< 1 > T>lnh»( £ Mtft\% (3) 

(2) JfrVtf fc )<gpO^ ; (4 )__ 

Date of lnterview_ 

Type: Ble^ephonic □ Personal (copy is given to □ applicant □ applicant's representative). 

Exhibit shown or demonstration conducted: □ Yes Qwo If yes M brief description: 



Agreement □ was reached. □ was not reached. 
Claim(s) discussed: 



Identification of prior art discussed:. 



Description of the general nature of what was agreed to if an agreement was reached, or any other comments- fat tie f 
frWHs Cr/eJ I /cm) , 



( A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable 
must be attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be 
attached^ 

1 . 0Tt is not necessary for applicant to provide a separate record of the substance of the interview. 

Unless the paragraph above has been checked to indicate to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION 
IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a response to the last Office 
action has are ready been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE 
SUBSTANCE OF THE INTERVIEW. 

2. □ Since the Examiner's interview summary above (including any attachments) reflects a complete response to each of the objections, 

rejections and requirements that may be present in the last Office action, and since the claims are now allowable, this completed form 
is considered to fulfill the response requirements of the last Office action. Applicant is not relieved from providing a separate record of 
the interview unless box 1 above is also checked. yf ^ . , 

/^^^ &//r/fj 

Examiner Note: You must sign this form unless it is an attachment to another form. ' 
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DECISION ON PETITION 
UNDER 37 C.F.R. 1.181 



For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH TRANSITION 
TEMPERATURE, AND METHODS FOR THEIR USE AND PREPARATION 

This is a decision on the Petition for Withdrawal of the Final 
Rejection, filed December 3, 1998 seeking to withdraw the 
finality of the Office Action of June 25, 1998. This petition is 
appropriate under 37 CFR 1.181. The Petitioner asserts that the 
finality is improper and requests a new non- final action. The 
Petitioner states that: "Applicants are entitled to know why the 
examiner has maintained the rejection under 35 USC 102 and 103 
over the Asahi Shinbum article in light of applicants proof which 
the examiner has not rebutted. Applicants are in the position of 
having to guess at what are the reasons for maintaining these 
rejections. Applicants cannot properly appeal these rejections 
with out knowing the examiner's reasons for maintaining the 
rejections . " 

BACKGROUND 

Claims 24-26,86-90,96-135, and 137-142 have been rejected under 
35 USC 102 (a) as anticipated by the Asahi Shinbum article and 
have been rejected under 35 USC 103 as being unpatentable over 
the Asahi Shinbum article. According to the Petitioner, the 
applicants have proven (see Substitute Amendment, Paper 59, pages 
22, line 8 to page 24, last line, filed March 6, 1997) that their 
invention was reduced to practice in the United States prior to 
the date of the Asahi Shinbum article. Further it is alleged that 
the examiner has not rebutted applicants' proof that applicants' 
conception was in the United States at their direction prior to ; 
the date of the Asahi Shinbum article and the examiner has not 
denied that applicants have proven that they were diligent by 
instructing coworkers in the United States from a time prior to 
the date of the Asahi Shinbum article until the date the examiner 
believes is the date of applicants 1 date of reduction to practice 
in the United States. The Petitioner takes specific issue with 
the examiner's response to applicants 1 proof (found in the above 
cited portion of Paper 59) at page 19, paragraph d, ii of the 
final rejection which concludes that: "Nevertheless, the actual 
reduction in this country is deemed to have occurred on December 
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3,1986, which is after the publication date for the reference". 
Again, the Petitioner urges that the final rejection should be 
withdrawn and requests a new non- final action containing the 
reason why the examiner disagrees with the applicants 1 proof of 
conception, diligence and reduction to practice in the United 
States prior to the date of the Asahi Shinbum article. 

DECISION 

A careful review of the application record indicates that the 
Petitioner's request to withdraw the finality of the June 25, 
1998 office action should be denied. In the final office action 
mailed June 25, 1998, pages 16 through 20, the examiner has 
specifically and clearly addressed applicants 1 arguments 
regarding the 35 USC 102(a) rejection over the Asahi Shinbum 
article and proof of reduction to practice in this country as set 
forth in applicants Paper No. 59, filed March 6. 1997. The 
examiner on page 19, section d) I clearly asserts that the 
applicants were unable to show the attainment of 
superconductivity any earlier than December 3, 1986 in this 
country. The examiners 1 reason for his conclusion is: "Again, the 
present invention is directed to the method of superconducting 
electricity. That method (emphasis added) apparently was not 
reduced to practice before December 3, 1986". Thus, the final 
office action has in fact provided the reasons why applicants 
proof of an earlier reduction to practice in this country was not 
acceptable to the examiner. The final office action of record is 
considered to be proper and will not be withdrawn as Petitioner 
has requested. 

Receipt is acknowledged for the AMENDMENT AFTER FINAL REJECTION 
UNDER 37 CFR 1.116 and the 37 CFR 1.132 AFFIDAVIT OF Dr. James W. 
Leonard filed on December 15, 1998. Both of these documents will 
be forwarded to the examiner of record for consideration. 

The petition is denied. 



Richard V. Fisher 

Director Group 1700 
Specialized Chemical Industries 
and Chemical Engineering 



Daniel P. Morris 
IBM CORPORATION 

Intellectual Property Law Dept. 
P.O. Box 218 

Yorktown Heights, New York 10598 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: J. Bednorz et al. Date: December 27, 1998 

Serial No, 08/303,561 Group Art Unit: 1 1 05 

Filed: September 9, 1994 Examiner: M, Kopec 

For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 



The Commissioner of Patents and Trademarks 
Washington, D.O 20231 

I hereby certify that this paper isj^inp^acsimile transmitted under Rule CFR 1.61(d) to 

'the date shown above to telephone number 




Daniel P. Morris 
Reg. No. 32,053 

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR 1,116 

Sir: 

In response to the Office Action dated June 25, 1998, please consider the following: 

REMARKS 

Applicants' claims have been rejected under 35 USC 1 12 as indefinite for using the 
terminology "perovskite-like" and "rare-earth-like". Applicants respectfully disagree. 

In addition to the evidence previously submitted showing that these are terms used by 
persons of skill in the art and that there are issued patents containing these terms in 
the claims which shows that the USPTO recognizes these terms as definite under 35 

vr.no-) ivMt>v 1 OR/303.561 
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For: NEW SUPERCONDUCTIVE COMPOUNDS HAVING HIGH 
TRANSITION TEMPERATURE, AND METHODS FOR THEIR 
USE AND PREPARATION 



The Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

I hereby certify that this paper isj^eino^csimile transmitted under Rule CFR 1.61(d) to 
th&Jd^Pafefit and Tj^^maft00m^0TTthe date shown above to telephone number 




Daniel P. Morris 
Reg. No. 32,053 

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR 1.116 

Sir: 

In response to the Office Action dated June 25, 1998, please consider the following: 

REMARKS 

Applicants' claims have been rejected under 35 USC 1 12 as indefinite for using the 
terminology "perovskite-like" and "rare-earth-like". Applicants respectfully disagree. 



In addition to the evidence previously submitted showing that these are terms used by 
persons of skill in the art and that there are issued patents containing these terms in 
the claims which shows that the USPTO recognizes these terms as definite under 35 
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USC 112, applicants submit the following additional evidence that the USPTO 
recognizes these terms as definite under 35 USC 1 12. 

The undersigned attorney did a search in Lexis for the terms "like" in issued US 
patents. As shown in Attachment A, this search Lexis found 140,058 issued US 
patents using the terminology "like" in the claims. The USPTO has, therefore, accepted 
this terminology as definite within the meaning of 35 USC 112. A number of specific 
examples are provided in Attachments B to J, each of which are the results of a similar 
Lexis search. (Lists of the patent numbers will be provided at the request of the 
examiner.) Attachment B shows that there are 443 issued US patents having the term 
"diamond like" in the claims. Attachment C shows that there are 319 issued US patents 
having the term "diamond like carbon" in the claims. Attachment D shows that there 
are 10 issued US patents having the term "halogen like" in the claims. Attachment E 
shows that there are 11 issued US patents having the term "oxygen like" in the claims. 
Attachment F shows that there are 79 issued US patents having the term "ceramic like" 
in the claims. Attachment G shows that there are 31 issued US patents having the term 
"carbon like" in the claims. Attachment H shows that there are 5 issued US patents 
having the term "silicon like" in the claims. Attachment I shows that there are 10 issued 
US patents having the term "nitrogen like" in the claims. Attachment J shows that there 
are 17 issued US patents having the term "copper like" in the claims. In view thereof 
applicants respectfully request the examiner to withdraw the rejection of their claims as 
indefinite for using the terminology "perovskite like" and "rare-earth-like" since use of 
the term "like" is recognized as definite under 35 USC 1 12 by the USPTO. 
YO987-074BY 2 08/303,561 



Applicants claims have been rejected under 35 USC 102(a) and 103 over the Asahi 
Shinbum article which has a date of Nov. 28, 1986. In addition to evidence previously 
submitted proving that applicants conception was in the United States at applicants 
direction prior to Nov. 28, 1986 applicants submit the following additional evidence. 
Attachment K page 1 is a copy of the front cover of Zeitschrift Fur Physik B Condensed 
Matter Vol. 64 which contains the article ( pp 189-193) referred to and incorporated by 
reference at page 6, lines 6-10, of applicant's specification which applicants state is 
"[t]he basis or our invention". This page bears in the upper right the date stamp of the 
IBM Research Library bearing the date of Sept. 18, 1986. Page 2 of Attachment K is 
an enlarged view of the upper right corner showing the date stamp. Thus the assignee 
of the present invention IBM, the employer of the inventors at the time of the 
conception of the invention, had in its possession in the United States a copy of the 
article which applicants state forms the basis of their invention prior to the date of the 
Asahi Shinbum. Thus IBM had in its possession in the United States a written 
description of applicants' invention in "ready to patent form" as defined by the United 
States Supreme Court in Pfaff v. Wells No. 97-1130 decided November 10, 1998 prior 
to the date of the Asahi Shinbum article. The US Supreme Court held that "reduction 
to practice" is not needed to establish a date for invention. The court stated " [t]he 
statute's only specific reference to that term is found in §1 02(g), which sets fort the 
standard for resolving priority between two competing claimants to a patent." Since 
§1 02(g) is not applicable here, "diligence" and "reduction to practice" are not required. 
Applicants article in Zeitschrift Fur Physik "is proof that prior to [the date of the Asahi 
YO987-074BY 3 08/303,561 



Shinbum article applicants have] prepared drawings or other descriptions of the 
invention that were sufficiently specific to enable a person skilled in the art to practice 
the invention." The Asahi Shinbum article sates that applicants' work was reproduced, 
by others, thus applicants article was specifically specific for a person of skill in the art 
to practice applicants' invention. Also, as stated in a prior response , more than 5,200 
articles refer to applicants article showing that applicants enabled the field of high Tc 
superconductivity In view of applicants remarks the examiner is respectfully requested 
to withdraw the rejection of applicant's claims under 35 USC 102(a) and 103 as 
unpatentable over the Asahi Shinbum article. 

In addition to the evidence previously submitted in support of applicants position that 
their claims are fully enabled, applicants refer to the book "Structural Inorganic 
Chemistry", A. F. Wells, Oxford At the Clarendon Press (1962) which provides 
teaching of the general principles of ceramic science and the structure and properties 
of perovskite materials. 

Please charge any fee necessary to enter this paper to deposit account 
09-0468. 

If the above-identified Examiner's Action is a final Action, and if the 
above-identified application will be abandoned without further action by applicants, 
applicants file a Notice of Appeal to the Board of Appeals and Interferences appealing 
the final rejection of the claims in the above-identified Examiner's Action. Please 
charge deposit account 09-0468 any fee necessary to enter such Notice of Appeal. 



YO987-074BY 



4 



08/303,561 




IBM CORPORATION 
Intellectual Property Law Dept. 
P.O. Box 21 8 

Yorktown Heights, New York 10598 
(914) 945-3217 
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